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FOR 
FIRE-RESISTING 
CONCRETE 


LIMESTONE AGGREGATE 


The extract from the British Standard Code of Practice CP 114 
(1948) shown below gives clear-cut information on the fire-resis- 
tance of reinforced concrete. It divides the nature of aggregates 
for practical purposes into two broad groups. The first group 
gives better results than the second. Limestone is the only naturai 
stone in the first group. 


(Extract from CP 114 (1948) p. 42) 
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There are always practical reasons for 
specifying RUBEROID ROOFING 


R64 


305 feet above ground, and required to : 
withstand extremes of temperature and ; 
gale, the Ruberoid Roofing specified for 2 


this gasholder at Southall, Middlesex, was 
chosen because of the proved reliability } 
of Ruberoid Roofing under most except- 
ional conditions. 


There are Standard Ruberoid Specifica- 
tions designed to meet the practical 
requirements of any type of roof con- 
struction, irrespective of shape or area. 
In every case the result is a permanent 
waterproof surface immune from deter- 
ioration in any climate. 


Ruberoid Contract Departments 
operating from centres in London, 
Birmingham, Manchester, Nottingham, 
Leeds, Newcastle, Edinburgh. Glasgow 
and Belfast will estimate for supplying 
and fixing Ruberoid Roofing any- 
where in the British Isles. 


— 


Architects, Engineers and Builders 
are invited to write for a copy of 
Publication No. 326 ** Standard 
Specifications for Ruberoid 
Roofs.*’ 


Photographs by courtesy of Chief Engineer, North Thomes Gos Boord 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO -CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 


Telephone : Leeds 20687-8 Telegrams : Ferro, Leeds 
BRANCH OFFICE: 6, WINCOLMLEE, HULL. Telephone: Hull 3350! 
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WE CAN FIX THEM 


Our Bar Bending and Fixing Depart- 
ment is at your Jisposal for any form a 
of reinforcement work. Any size 

up to 2° bar can be supplied, bent, 
and fixed to specification. Alterna- 
tively customers’ own material can 
be bent and fixed. Ali orders are 
promptly carried out and enquiries 
are welcomed. Special prices for 
pile reinforcement, bending, and 
assembling. 


General Steel 


BAR BENDING & FIXING DEPARTMENT 


GENERAL STEEL & IRON CO LTD - SPRINGFIELD RD - HAYES - MIDDLESEX - SOUTHALL 3221 


TAYLOR 


TAYLOR WOODROW CONSTRUCTION LTD. 


HEAD OFFICE: RUISLIP ROAD. SOUTHALL, MIDOLESEX. LONDON OFFICE: 10 PARK STREET, W.!. 
Telephone: Waxlow 213466 Teieph :G 
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SISALKRAFT 
CONCRETE CURING 
BLANKETS 


(PREFABRICATED) 


Note sweat on surface of concrde road slab and om upturned 
Sssaikrafi (dark patches) after several days covering. 


IMPLICITY .. . Efficiency . . . Economy .. . 

SISALKRAFT—the supreme building paper—made into 
blankets of any size, has become the accepted method of concrete 
curing and FROST PROTECTION. Specified and used by 
an ever-increasing oumber of Authorities and Contractors. 
Technical information and samples on 


SISALKRAFT 


PTH, SANKEY & 
ALOWYCH HOUSE, ALDWYCH, LONDON, W.C.2. 
Telephone: Holborn 6949 (20 lines). Telegrams: Brickwork, Estrand, London. 


Marcu, 195° 
. 
= 
| 
Sole Distribwtors for 
Bricish Led. 


CONCRETE 


AND CONSTRUCTIONAL ENGINEERING 


GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
based on systematic diagnosis of 
defects 


WHITLEY MORAN « CO. LTD. 


Specialists in the Repair of Engineering Structures 
$ OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


LENSCRETE 


glass and ferro-concrete 


ROOFS - PAVEMENTS 
WINDOWS -CANOPIES 
STALLBOARDS 


We supply all types of concrete and glass 

constructions, precast or in situ, con- 

structed by fully experienced craftsmen. 

““LENSCRETE”’ is specified by Govern- 

ment Departments, County Authorities, 

Public Utilities, Consulting Engineers and 
Architects. 


LEN SCRETE LTD 66 Queen's Circus, London, $.W.8 
* Telephone: Macaulay 1063 


AGENTS IN ALL PARTS OF THE BRITISH ISLES, DOMINIONS AND COLONIES 
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WOOD LANBP, LONDON, Wz 


_ steel retnforcement 


Mild steel reinforcement supplied, bent and fixed to the 


most intricate specifications. Large sub-contracts recently 
carried out included the reinforcement for blocks of flats 


at Walthamstow, Lewisham, Acton and Wandsworth. 


T.C.Jomes & Co. Ltd 


Thepherd: Park . BUT! STREPYT CARDIF! . TRIEORCITY, GLAM. 
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CONCRETE PROOFFR | 


CONCRETE 


HAVE YOU EVER TRIED TO IMPROVE YOUR 
CONCRETE—making it waterproof and stronger— 
BY USING A WATERPROOFER ? 


has been used successfully for this purpose 
for over 20 years 
IT MIGHT WELL PAY YOU TO TRY IT! 


Estimated per 100 Ib. of Portland Cement : 


34 Ib. of NOVOID will make WALL and FLOOR RENDERINGS weather and damp proof 
7 Ib. will make CEMENT RENDERINGS proof against water under pressure 
7 Ib. will make MASS CONCRETE proof against water under pressure 


RESISTANCE TO OILS, ACIDS, ALKALIS, etc., requires 
special treatment, and we shall be glad to recommend the 
correct percentage of NOVOID on receipt of full particulars 


Price: 
Single box of 7 Ib.......5/3d. Carton of 12—7-lb. boxes...... £3-3-0 


THE. CONCRETE PROOFER.: 


GET SOME RIGHT AWAY AND HAVE IT READY 
FOR YOUR NEXT JOB! 


MANUFACTURED BY CRAWLEY BROS. 


LTD. 


Main Selling Agents: 
ACROW (ENGINEERS) LTD., 33, CATHERINE PLACE, LONDON, S.W.! ViCtoria 0693 
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CONCREAM 


This .non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration 


SPRAYMOL 


This grade of mould oi! has been specially 
produced for use with a spray gun. it can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


“Ps.” 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade ** P.S."" Mould Com- 
pound for this class of work. 


8.A.”’ 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 
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PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854 Telegrams : “Columba, Leeds, 
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GETTING DOWN TO IT—WITH ORD ENGINES 


the job all the time and overtime, giving con- 


Ford engines are real stayers. They stay on 


tinuous trouble-free service under the toughest 
conditions. Ranging from 23 to 85 b.h.p. (there 
is also a Petrol) Vaporising Oil Engine for par- 
ticularly heavy duty) these thrifty units are readily \ 
adaptable for a very wide range of industrial } be 
equipment. Cranes, air compressors, generating y) wa 
sets, winches, stone crushers, road rollers — 
these are only a few of their many uses. P 44 


Our Industrial Unit 8 
Department is freels 
the disposal of 
nufacturers of In F 
Fompment for 
| discussion of 


particular prob- 


FOR INDUSTRIAL EQUIPMENT 


FORD MOTOR COMPANY LIMITED, DAGENHAM, ESSEX 
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for building and 


prestressed and 
precast concrete 


A symbol of quality materials, experi- 
enced workmanship, expert supervision 
and excellent service 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


H. B. CONCRETE CO Li 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey 
Telephone : Epsom 4041 /4042. Telephone : Egham 680 


IMMEDIATE DELIVERY 


Tree root. Foe Tre 


Combination Bar 
Cropper & Bender 


for Reinforcement Work 
Will Bend Bar up to 1)” 
(34 m/m). 


It is enormously powerful and 
operated by ratchet gearing ss 
heaviest bar to be cut or bent wit 

ease. 


Four wheeled truck makes the 
TYPE B.C.RA, machine completely mobile. 


WADLEY MANUFACTURING C? 


CLYBURN HOUSE, BROOK MEWS ‘NORTH. CRAVEN ROAD. W.2. 
Telephone AMBassan 5582 34 lelegrams Phone. Lownon 
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change address 


CEMENT STEEL 


LIMITED 
suppliers of the most widely used 
POWER BAR-BENDERS « CROPPERS 


(ARD 50 and RAS 40 MODELS) (BRRL 50A MODEL) 


have removed to larger and better equipped works at 


SECOND AVENUE, CHATHAM, KENT 


TELEPHONE: CHATHAM 45580 TELEGRAMS and CABLES: CEMBELG!, CHATHAM. 


Regd. 


Cement Colours 


give permanent, attractive and economical tinted 
surfaces for all concrete structures and roads 


PRICE LIST, SHADE CARD, LITERATURE, SAMPLES, from 


WwW. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 
Phone: Duffield 2294/5 COLOUR MAKERS SINCE 1838 = Grams: Hawley, Duffield 
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the demand for 


ADJUSTABLE STEEL 


grows every day 


because they help to eliminate timber 
from in-situ floor construction —are easily 
erected and struck by unskilled workmen 
— reduce labour costs — and effect great 
saving in time. 


Try them at the first opportunity 


(ENGINEERS) LTD. 
"33 Catherine Place, London, $.W.! (Victoria 0693) - Lupton Street, Leeds, 10 (Leeds 
22-24 City Rd., Bristol, 2 (Bristo! 24595) 130 Coventry Drive, Glasgow, E.1 (Bridgeton 1041) 
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our combined experience 


THE NEW PETTER B4 


The latest addition to the world-famous 
Petter range is the B4. 


A four-cylinder, vertical cold starting airless 
injection engine, it has been designed for 
really hard industrial use under all conditions. 
The success that Petters have achieved in 


industry is the result of their engineers being in 


constant touch with contractors, civil engineers, 
manufacturers and operators, studying their 
problems and gaining experience of working 
conditions 


The designers can thus satisfy the demands 
of the user and keep abreast of develop- 
ments. 


Petter engines are the embodiment of that 
combined experience which alone can give 
industry the right engine for the job. 24 to 36 B.H.P. at 1000 to 1500 r.p.m. 


The drive can be taken from either end of the 


Specify PETTER for engine with clockwise or anti-clockwise 
COMPRESSORS OILFIELD EQUIPMENT or 
CONCRETE PUMPS PUMPS PETTER B RANGE 
CONVEYORS ROLLERS B2 12—I8h.p. Publicotion No. j2/ 2001/1 
CRANES ROAD MACHINERY B3 18—27 h.p. Publication No. j2 2018 
CRUSHERS SCREENS B4 14—36 h.p. Publicotion No. f2 2020 
EXCAVATORS WELDING SETS Write for these illustrated publications 


PETTERS LIMITED 


Small Engine Division, Causeway Works, Staines, Middx. Telephone Staines 1122 


ONE OF THE ASSOCIATED BRITISH OIL ENGINES GROUP 
A28 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 


the very wide experience we have had in this 


class of work. We undertake contracts in any 


part of the country, and invite Engineers and 
Architects to include our name on their lists 


for future enquiries. 


ORNTON LID 


WELLINGTON 
LIVERPOOL 
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YEARS UNB 


A photograph of a section of Test Road, Southampton Do taken in 1917 just after completion. 


Laid in the summer of 1917, this section of Test Road, Southampton 
Docks, is of concrete construction reinforced with BRC Fabric. 
During the years between the road has received no maintenance 
and has needed none. Carpeted with asphalt in 1937 (to conform 
with the appearance of other roads in the vicinity) it is as capable 
of bearing the loads of today — and of tomorrow —as it was 
thirty-three years ago. 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, 
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ROKEN SERVICE 


WELDED FABRIC 


STAFFORD Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 
Newcastle, Sheffield, Cardiff, Glasgow, Dublin, Belfast 
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Electric 


BAR 
BENDING 
MACHINE 


For all types of bends required in 
reinforcing bars, users of this machine 
acclaim it as the fastest and most reliable. 
Bends single bars up to 2” dia. or a group 
of bars of combined cross-sectional area 
up to 3 sq. ins. Ideal for repetition 
work. Simple and foolproof in opera- 


tion. 


For full details and price write to :— 
ACROW (ENGINEERS) LTD. 
33, Catherine Place, London, S.W.! Victoria 0693 
22-24, City Road, Bristol, 2 Bristol 24595 
130, Coventry Drive, Glasgow, E.! Bridgeton 104! 
Lupton Street, Hunsiet, Leeds Leeds 76514 
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SPECIALISTS 


IN POWER 
STATION 


CONSTRUCTION 


The Mitchell Construction Com- 
pany have been responsible for 
building and civil engineering 
works on the following power 
stations — Portishead, 
Hall, Leicester, 
Liyoffi, 


Hams 
Neepsend, 
lronbridge, 
Brimsdown, Blackburn Mead 


ows, 


Grimeby 


Peterborough 
bridge, Thornhill, 
ham, Fulham, 
Agecroft 
Mexboro, Hull, W wan, 
Walsall, Preston, Poplar, 
Stafford. 


Ferry- 
Rother- 
Stourport, 
Stalybridge 


EXCAVATIONS FOUNDATIONS TUNNELLING | 
REINFORCED CONCRETE CONSTRUCTION 


ONE. SQUARE 
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Working for Prosperity 


As the walls rise the tempo of the work quickens. You'll see the 
Land-Rover hustling busily back and forth with men and materials. 
And yet it is more than a run-about: with its power take-off and four- 
wheel drive it makes a mobile power unit which can take rough ground 
in its stride and bring power to where it’s wanted—tright on the spot. 


WHEREVER THERE'S WORK TO BE DONE 


YOU'LL FIND THE L A N. ID 
OVER 


Britain's most versatile vehicle 


MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 
cys-38 
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THE 
EXPANDED METAL 
COMPANY LTD. 
Burwood House, 
Caxton Street, $.W.1. 
Whitehall 1736 


STRANTON WORKS, 
WEST HARTLEPOOL. 
HARTLEPOOLS 2194 


ALSO AT : ABERDEEN, BELFAST, 
BIRMINGHAM, CAMBRIDGE, 
CARDIFF, EXETER, GLASGOW, 
LEEDS, MANCHESTER 
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REINFORCEMENT for CONCRETE? 


Let Expanded Metal do the job! 


The culvert illustrated is designed to give passage 
to vehicular traffic to any point of the Station Yard, 
intersected, as it is, by a goyt or narrow, swiftly 
flowing river. The culvert measures 24’ 0° in width 
by 9’ o” in height and about 450 0” in length. It is 
constructed throughout of concrete; the plain slabbing 
in flooring, walling and roofing is reinforced with 
** Expamet”’ Expanded Steel, and the internal columns 
and roofing beams with steel bars. The scheme forms 
oe of the Hartshead Power Station for British 
Zlectricity Authority, North Western Division, which 
we have designed according to the instructions of the 
architects, Severe, 7. H. George & Son, Ashton- 
under-Lyne. Contractors: Messrs, George Dew & 
Co, Ltd., Oldham. 


*% A Technical Service is at your disposal, 
uf required 


EXPANDED 
METAL 


‘Expamet’ 


PRODUCTS 
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pliers of 


FIRST-CLASS 
CONCRETE 


AGGREGATES. 
and their 


DELIVERY 


CHESTERFIELO 


BAKEWELL 


MATLOCK — NOTTINGHAM 


GRANTHAM 
BURTON- 
DERBY MELTON 


| on TRENT @ LOUGHBOROUGH MOWBRay 


Photograph by 
permission of 
Ratway Executive 


CONCRETE SLEEPERS: 


British Patents No. 569573-—16779 43 
and Patented in other countries 


pre-stressed 
positive anchorage 


STENT PRECAST CONCRETE 
LTD. 


1, Victoria St., London, S.W.1 
Telephone : Whitehall 2573 


Sales: 


Works: Dagenham Dock, Essex 
Telephone: Rainham (Essex) 780 


Agents for Wales and South-West England _ T. L. LOWE, Esq. 
B.Sc Eng... AM1LC.E., M.inst.M.E. ; DAVIES, MIDDLETON 
& DAVIES. LTD... 9. Museum Place, CARDIFF. Telephone 
Cardiff 2370 | 


Midland Agent 
tl, Leicester Rd 


FABIAN |. M. JACKSON, Min BE. 
LOUGHBOROUGH. Tele 
phone : Loughborough 378! & 3543. 56, St. Mary's Rd, 
MANCHESTER, 10. Telephone FA! 2623 


Tot 


Trent Gravels 
10,000 tons per week 
Washed & Crushed |} In. to } In. 


We are the leading suppliers of high-class concrete 


SALISBURY® 
@WINCHESTER @HORSHAM 
SOUTHAMPTON® poersmouTH 


BOURNEMOUTH 


HALL & C° 


VICTORIA WHARF, CROYDON. : 


Depots in Londen and Home 


PITS SERVED BY MODERN TRANSPORT FLEET EN- 
SURE PROMPT DELIVERY AT ECONOMICAL PRICES 


Y 
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TRENT GRAVELS LTD 

ATTENBOROUGH NOTTS 

Telephone: Beeston 54255. 

COVENTRY 

HERTFORD® 

oft 

WOKING @ 4 owe 

HASTINGS 
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CHISARC SHELL ‘D’ 


CONSTRUCTION 
for large roof spans 


The illustration above shows part of the turbine house at the Skelton Grange Power 
Station, Leeds, which is a reinforced concrete frame structure and a shell roof 400 ft. 
long having a span of 70 ft., designed on the Chisarc system. Consulting Engineer : 
Mr. H. G. Cousins, B.Sc., A.M.inst.C.£. Contractors: Messrs. Holst & Co., Ltd. 


Write for information Sheets Nos. 815, 817, 820. 


CHISARC SHELL 


REINFORCED CONCRETE ENGINEERS 


58 RODNEY STREET LIVERPOOL. it. 


Sole Licensees British Letters Patent No. 362473 incorporating 
Zeiss-Dywidag, Chisarc and Shell ‘D’ 


Telegrams: “ Chisarc"’ Liverpool Telephone: Royal 4933 


a 
xxv 


CONCRETE AND CONSTRUCTIONAL ENGINEERING MARCH, 1950. 


Electric 


BAR CROPPING 
MACHINE 


An electrically-operated machine which 
will crop bars up to |§° diameter or a 
bundle of smaller bars of a total cross- 
sectional area up to 2 sq. ins. 

The special feature of this machine is an 
eccentric motion which enables the cut- 
ting blades to be opened or closed, 
according to the diameter of the bar 
being cropped, without having to stop 
the machine. 

All gears are machine cut from the solid. 


For fuller details and price write to: ACROW (ENGINEERS) LTD. 
33, Catherine Place, London, $.W.1. Phone: Victoria 0693 _ 130, Coventry Drive, Glasgow, E.!. Phone: Bridgeton 104! 
22-24, City Road, Bristol, 2. Phone: Bristol 24595 Lupton Screet, Hunslet, Leeds. Phone: Leeds 76514 


— 
submited for gunie® 
and scheme on 
advice informatio” 
Expert Complete 
king. sent 
on requet 
Telephone! 
Westminster, 
100, Vie 
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WATERLOO BRIDGE 


APPOINTED ARCHITECT APPOINTED ENGINEERS 
SIR GILES GILBERT SCOTT, R.A. RENDEL, PALMER & TRITTON 


CHIEF ENGINEER TO THE COUNCIL 
SIR T. PEIRSON FRANK, M.INST.C.E. 


PETER LIND & CO., LTD 


STRATTON HOUSE, PICCADILLY, LONDON, W.| 


TELEPHONE: GROSVENOR 460! 
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Good News 


THE RECENT CUTS IN TIMBER SUPPLIES 
CAN BE TURNED TO YOUR ADVANTAGE IF 


1990. 


BECAUSE OF THEM YOU ARE PERSUADED TO 
JOIN THE HUNDREDS OF CONTRACTORS WHO USE 


STEEL SHUTTERING 


* ENTIRELY ELIMINATES TIMBER 
* REDUCES LABOUR COSTS 

* SPEEDS UP CONCRETING 

* NEEDS NO SKILLED LABOUR 


* SIMPLE TO WORK, NO LOOSE PARTS WHATSOEVER 
Give it your own personal test to know why 


the demand for ACROW STEEL SHUTTERING 
increases day by day. 


¢ 33, Catherine Place, London, $.W.1. Phone: Victoria 0693 
For full particulars 

22-24, City Road, Bristol, 2 Phone: Bristol 24595 
130, Coventry Drive, Glasgow, E.! Phone: Bridgeton 104! 
Lupton Street, Hunslet, Leeds Phone: Leeds 76514 


write to:— 


ACROW (ENGINEERS) LTD. | 
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VIBRATING EQUIPMENT 
for QUALITY CONCRETE 


PETROL & ELECTRIC 


VIBRATING TAMPERS 
SALE or HIRE 


Details of other vibrating plant sent on 
application. 


CASTLE BROMWICH 
BIRMINGHAM 


SEE OUR EXHIBIT 


Manufacturers of vibrating tables, internal vibrators, external vibrators, vibrating screens, pan vibrators, 
electric motors, petrol engines, builders’ hoists and winches, and hydraulic bar croppers. 


E.P. ALLAM «co. ip. 


Scotland 39 CAVENDISH ST. aLascow, Cs 
Telephone South 
For SERVICE, SPARES, Etc. Works: EASTWOOD, SOUTHEND-ON-SEA Tel. honed 55243 


WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, ‘LTD. 
Sand and Ballast Spactaliots, 
CONTRACT BY MOTOR LORRY. [RONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 
Telephone: Paddington 2024 (3 lines). MEMBERS OF 5B.S. @ A.T.A. 


ANCHORAGES TO 
CONCRETE 


SPEARPOINT Ficor Clips to anchor 
wood floors to concrete. 


DOVETAIL Masonry Slot Anchors 
to anchor brick and stone facings to 
concrete. 


ANKORTITE Box Fittings. 


ABBEY BUILDING SUPPLIES CO. 


6 Waldemar Road, Wimbledon, LONDON, S.W./9 
Telephone : Wimbledon 41/78. 


REINFORCEMENT 
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NFORCED ROADS 


UGLAS 


“Matobar™ welded steel fabric 
reinforcement was used in the laying 
of Queen's Road, Yardley, or. Bir- 
mingham—the site shown in the 
photograph. 


Engineer: H. J. Manzoni, C.B.E., 
M.Inst.C.£., City Engineer and 
Surveyor, Birmingham. 
Contractors: Robert M. Douglas 
(Contractors), Ltd., Birmingham. 


McCALL AND COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH - SHEFFIELD AND AT LONDON 


SRB.20 
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CHRISTIANI 
NIELSEN 


REINFORCED CONCRETE 


PILE DRIVING FOR REINFORCED CONCRETE JETTY 


54 VICTORIA STREET, LONDON, S.W.! 


TELEPHONE: VICTORIA 6152 
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SUPER 


SUPER CEMENT LTD 


MARCH, 1950. 


CEMENT 


THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME 
NATURALLY WATERPROOF. CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 


For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and impervious to water, 
oil, etc., without any form of surface 
coating. 


For PAVING 

Produces a hard wearing PAVING, dust- 
less and proof against penetration by water, 
etc. 


SAVES TROUBLE 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20° 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


*3 LONDON, W.C.1 


29 TAVISTOCK SQUARE, Phone : 


Euston 1808 


ROAD 


GO TO 
BRITAIN'S LARGEST 
MANUFACTURERS 


IENGINEERS! LIMITED 


33, CATHERINE PLACE, LONDON, S.W.1!. 
Glasgow (Phone: Bridgeton /04/). 


Bristol (Phone: 24595). 


Write for 
Leaflet CCE{RF 


Phone: ViCtoria 0693 
Leeds (Phone: 7654!) 


| 
“SUBMARINE BRAND 
J 

=f and Loncrete Foundation Encasements 
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The strength of 1, 2, 4 concrete of 6,250 Ibs. per 


sq. inch as shown above can always be attained 
under average field conditions. Exceptionally high 


figures attained under test have not been indicated. 


The practical value of great strength is obvious — 
Concrete in ONE DAY and FOR ANY PURPOSE 
—at a strength exceeding that of 

CIMENT 
Portland cement 3 months old. FONDU 


Cimein 


The words CIMENT FONDU are the Registered Trade Mark of 
LAFARGE ALUMINOUS CEMENT CO. LTD., 73. BROOK ST., W.1. Tel: MAYfair 8546 
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The above photograph effectively demon- 

@rates the case of erection of Kwikform 

Unit-Frame Scaffolding —striking is just as 
simple 


KWIKFORM LTD., WATERLOO ROAD, BI 
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the Unit-Frame 
Scaffolding System... 


has revolutionised all previous 
conceptions of scaffolding. 
Economies obtained from. its 
use have been officially acknow- 
ledged by Government authori- 
tics as well as by all sections 
of the Building and Civil 
Engineering Industries. Fully 
descriptive literature is available 
on application. 


The twist-core collet pro- 
vides for rapid adjustment to 
fine limits on the Adjustable 
ase. It was only by thu 
ingenious *‘Kwikform’ in- 
vention that the scaffolding 
problems of the building 
mdustry could be brought 
within the scope of full-scale 
factory prefabrication with 
all its benefits 


Patents Granted or Pending in all Principal Countries of the World. 


The Illustration below of Nechells Power Station, 


which is reproduced by kind permission 


of the 


British Electricity Authority, shows the application 
of our Unit-Frame System to external and internal 


large-scale constructional operations. 


MINGHAM 235. 


London Office : 


Illustrated below is the adapt- 
ability of our Unit-Frame 
System to extremely ditlicult 
site conditions, 


Victoria Street, S.W.1. 
LGB. 


sasv 
‘ | 
j 
j 
> 
EEE —= 


CONCRETE AND CONSTRUCTIONAL ENGINEERING Mancu, 1950. 


GLASCRETE 


is the name of a group 
of translucent load bearing 
constructions in reinforced 
concrete and glass which 
have been designed to 
cover a wide range of uses 
including : 


ROOFS 
FLOORS 
CANOPIES 
LANTERNS 
PAVEMENTS 
WINDOWS 


j. A. KING & CO., LTD., 
181, QUEEN VICTORIA STREET, LONDON, E.C.4 
Telegrams: “Kinovique, Cent, London.” Telephone: CENtral 5866 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 


CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


‘Phone: 22480. LEEDS ‘Grame: “Grease” 
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THE DROP IN THE BUCKET 


That’s been about the proportion between the 
raw material we could get and the mass of 
IBECO we've been asked to supply. Almost 
every day someone else has realised that for 
this, that, or the other job rBeco has ai! the 
desirable qualities . .. Today, the position is a 
little easier —just a little. So if you have a 
good case for using IBECO, let us hear from 
you. This time we may be able to say yes. 


- World’s finest water- 
proof concreting paper 


iIBECO for use wherever 


concrete is laid over 


C. Davidson & Sons Limited (Dept. C.C.1), Bucksburn, Aberdeenshire. 
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Frankipiles 
for major and| | 
minor projects 


- — 


=. 


A FRANKI DIESEL MACHINE AT WORK 


Whether it be a contract for thousands of piles or a job 

with only a few, you will find the |Franki organisation the 

best equipped in skilled personnel and modern plant to 
tackle it in a speedy and economical manner 


FRANKI PILES CARRY MORE TONS PER PILE 
THE FRANKI COMPRESSED PILE COMPANY LIMITED 


39, Victoria Street, Westminster, S.W.| 
Telephone : ABBey 6006-9. Telegrams : Frankipile, Sowest, London 
SOUTH AFRICA: The Franki Piling Co. of S.A. (Pty.), Ltd., Cape Town and Durban 
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SAVE TIME, LABOUR and MATERIALS 


by supporting your TRENCHES 
with 


Available 
in 2 sizes 


ABLE STEEL 
ADJUSTABL 
24°....3°6) 


ve 


STEEL 


| TRENCH 
! SHEETING... 


Regd. Design No. 850839. up to 12 ft. 


For full details and leaflet write to —ACROW (ENGINEERS) LTD 
33, Catherine Place, London, $.W.!. ...... Phone: Victoria 0693 
22-24, City Road, Bristol, 2 Phone: Bristol 24595 
130, Coventry Drive, Glasgow, E.!. ..... Phone: Bridgeton 1041 
Lupton Street, Hunsiet. Leeds Phone: Leeds 76514 


As actual manuacuress of PHOTO COPYING 


types of sensitised photo materials 
Haldens are in a unique position as 
print room suppliers. Materials 
for Blue Prints, Dyeline Prints, 
Gas Developed Prints, Sepia 
Prints, ‘‘Ferazo*’ Blue Prints, 
Ferro Gallic Prints, etc. 

The brand names Dyalyn"’, 
** Neutralyn "’, ** Vaporax "’, 
“*Cyano"’, Ferazo"’ are your 
guarantee of complete satisfaction. 


“FERAZO” 
j. HALDEN & CO., LTD. t DEVELOPING MACHINE 
8, ALBERT sQ., MANCHESTER, 2 Whustrated is the Ferazo 


Branches at »—London, Newcastie-on-Tyne, Birming- Developing Machine. Write for 
ham, Glasgow, Leeds and Bristol. fully descriptive leaflet. 
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SUPPLY 
SERVICE 


an 


To contractors for Housing & Industrial projects, Public Buildings, 
Schools, Hospitals: CYGNET will shoulder all your joinery and 
carpentry problems and assure fixed profits. CYGNET Joinery is 


made and fixed by craftsmen and backed by 80 years’ experience. 


Write now for details of the CYGNET THE MARK OF THE 


“Supply & Fix’’ Service 


CYGNET 


HIGHER SWAN LANE + BOLTON - Bolton 5576/7 
London Office: 20 Danvers Street, Chelsea, S.W.3 


@ 
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Forty-Foot Bridge, for Isle of Ely C.C. 
Constructed in Reinforced Concrete by 
TARSLAG LTD. Specialists in Civil 
Engineering of all types. 


By Appointment to 
Admiralty, Air Ministry, Ministries of 
Works, Supply and other Government 

Departments, Municipalities, 


County Councils, etc. 


FREE COPY OF 
“ENGINEERING DATA” 


Booklet of specially prepared 
Tables of facts and functions for 
all interested in Civil Engineer- 
ing. Forcomplimentary copy, 
write on the letterhead of your 
Firm, to Tarslag Ltd. (Dept. 
CON /24), Wolverhampton. 


TARSLAG 


LIMITED 


WOLVERHAMPTON & STOCKTON-ON-TEES 
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KENNEDY 


FABRIC 


Mane 


Benders 


The machine illustrated is the model 1213 

BAR Bending Machine for the accurate eT 
and rapid cold bending, to precise measure- VTTITTTTTTTTTVAT 
ment, of mild steel reinforcing bars up | 


. FOR ROAD 
to |” diameter. REINFORCEMENT 


BOOKS ON CONCRETE 


“CONCRETE SERIES” 


of books on concrete are available on 
this and other practically every aspect of the design 
Kennedy Bend- and construction of reinforced con- 
crete and precast concrete, the 
manufacture and chemistry of 
cement, and kindred subjects. Fora 


particulars 


ing Machines 
write for ithus- 


trated cata- compete catalogue giving prices in 
logue sterling and dollars, send a postcard to 
CONCRETE PUBLICATIONS, Ltd. 
W. KENNEDY LTD., Dept. C, STATION WORKS 14 Dartmouth St., London, S.W.! 


WEST DRAYTON, MIDDX. Phone: West Drayton 2084 England 
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~ 
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adjustable steel 


COLUMN 
CLAMPS 


. . » for supporting 
temporary shuttering 
to reinforced concrete 
columns, and _ concrete 
casings to steel stanchions 


By using Acrow Adjustable Steel Clamps for supporting column- 

Use them and shuttering, the amount of timber required is reduced to a mini- 

. mum with corresponding reduction in labour costs and wastage 

Reduce Costs of material. The accuracy and strength of the Clamps ensure 
columns of perfectly uniform cross-section throughout. 


ACROW (EXGINEERS) 33 CATHERINE PLACE, LONDON, S.W.!. Phone: ViCtoria 0693 
BRISTOL (Phone: 24595) . GLASGOW (Phone: Bridgeton /04!) @ LEEDS (Phone: 76514) 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “BAL.” TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS: “ REAVELL, IPSWICH.” TELEPHONE : 1184 
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NEW 
“CONCRETE SERIES” | 
BOOK 


*“ REINFORCED CONCRETE ” 


By Professor A. L. L. BAKER 
Professor of Concrete Technology, imperial College of Science and Technology, London 


Published September, 1949 


312 pages. 


185 illustrations. Price 15s. By post: 


15s. 9d. in Britain; 3°50 dollars in Canada 


and U.S.A. 


ESCRIBES the theory and practical design of concrete structures of 


all kinds. 


safe limits is described. 


Invaluable for students and for engineers wishing to acquire 
a sound knowledge of the latest developments of reinforced concrete. 
several methods of analysing indeterminate structures. 


Gives 
Designing within 


Diagrams and tables facilitate the use of theories. 


Examples, working drawings, specification, and extracts from the latest codes 
Recommended procedure in office and on site based on experience. 
Photographs of notable structures and concrete 


of practice. 
General examples of design. 
finishes. 


CONTENTS 


or Desicn: Factor of 
safety; Loads and stresses; Safe limits of 
assumptions ; Influence of cost and other fac- 
tors; Organisation and essential experience ; 
Aesthetic principles 


2.—STATICALLY INDETERMINATE StTRUC- 
Elastic deformation ; Slope and deflec 
tion expressed as elastic weights; Mohr's rule ; 
Bending moments at fixed supports 

Continvous Beams Bending moments at 
supports determined by the methods of fixed 
points, coe fhcient-of-restraint, moment-distribu- 
tion, and characteristic points 

FRAMED STRUCTURES AND ARCHES The dik 
method: Muller-Breslau's solution; Profile of 
an ideal arch; Application of the general 
elastic equations for fixed arches A simy 


method of calculating wind moments on frames 


le 


LoOaD ON A 
Example ; 


DISTRIBUTION OF 
Pires: Analysis ; 
piles in jetties 


oF 
Arrangement of 


SPANNING IN Two Directions 
supported by beams ; 
struction 


Slabs 
Flat-slab beamless con- 


Tui~n Vaunts: The 
mii-« idal and 
roots ; 


theory 


shell 


membrane 
viindrical 
(raphical analysis of domes 


3 Beams AND SLABS Theory of reinforced 
concrete Grip; Shear; Bending ; lee- 
beams ; Rectangular beams and slabs; Elasti 
deformation 

Practica Metrnops or 
for tee-beams, rectanguiar 
Effect of creep; I 
Summary of methods; 


Diagrams 
beams and slabs 4 
onomical dimensions ; 
Factor of safety 


4.—COLUMNS AND STRUTS Short and long 
columns under axial load: Columns subjected 
to compression and bending; Long columns 
eccentrically loaded 


STRESSES: 
age; Plastic yield; 
stresses. 


Shrink- 
Temperature 


Creep ; 
Torsion ; 


6.—Prestressep CONCRETE: 
prestressing concrete ; Principles of prestressed 
concrete beams; Comparison with ordinary 
reinforced concrete Advantages of 
using high-grade concrete and steel; End- 
anchored and concrete-gripped wires; Sim- 
plihed method of calculating the moment of 
resistance ; Beams of any cross section; Shear- 
ing stresses; Deflection: Summary of pro- 
cedure for design; Recommended practice. 


Methods of 


beams ; 


7.—Desicn Practice 
DESIGN Buildings ; 


PRINCIPLES OF 
Bridges; Tanks and 
Bins; Retaining walls and dams; Under- 
ground structures ; Jetties and wharves; 
Foundations. 

Derarts OF REINFORCEMENT AND DRAWING 
Orrice Practice Principles ; Types of rein- 
forcement; Detailing; Work in the bending 
vard and on the site; Checking calculations 
ind drawings; Examples of drawings 


8.—Estimatine, Costinc, Procress Cuarts. 


9 {_ONCRETE CONSTRUCTION: 
Workability. water content, density and 
strength of concrete; Concrete mixtures; 
Making and placing concrete ; Surface finishes ; 
Site planning and inspection ; Specification. 


Aggregates ; 


10. —COMMERCIAL PRACTICE. 


11.——-Desicn Data: Working 
concrete and reinforcement: Factors for resist- 
ance to bending; Areas of round bars; Super- 
loads for buildings; Velocity and 
pressure of wind ; Bearing pressure on ground ; 
Slabs spanning in two directions. 


stresses in 


im posed 


12.——GENERAL EXAMPLES. 


13.--Piastic THeory. 


Concrete Publications Limited, 14 Dartmouth Street, London, $.W.1, England 
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SPECIALISTS 


s 
We invite inquiries for ior Gunite — 
ew or old structures of every 


of the country” CREWE 
HASLINGTON 


ind in any part 


for 


Crewe 2615- 


B.O.A.C. Filton, near Bristol. Workshops, Stores, Link-training Department and Offices. Architect: Eric Ross, Esq., F.R1.BA. 
Reinforced concrete work designed by B.R.C. Ltd., Stafford ontractors : Sir Alfred McAlpine & Son, Ltd. Waterproofed with : 


EVODE Insulating Pastes 


Quickly and effectively solve your roof waterproofing | Can be applied cold. Will adhere to moist surfaces. Can 
problems. For use on concrete, zinc and lead flats. For be applied in various thicknesses for built-up roofing to 
revival of asphalt and felt roofs. Waterproofing gutters, concrete flats, barre! vault roofs and other thin-shelled 
forming flashings (eliminating lead). For waterproofin | concrete constructions. Where no black finish is desired 
lazing bars and sky-lights. EVODE INSULATIN | the treatment can be finished in Al . Red-brown 
ASTES are high grade a materials = with addi- | and Green 
tional advantages—odou 


EVODE Ltd. Glover Street, Stafford 


Tel.: 1590 - 1857 — Grams: EVODE 


CO. (CONT ings 
. and Rendering | 
4 N = 
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the coloured reinforced concrete chim- 
Heys erected for the British Electricity 
Authorities new Power Stacion at 


Kingston. 


TING 
PREECE CARDEW & RIDER, WR 
Pacers COOOE VAUGHAN ANE 6 


TILEMAN & COMPANY LIMITED 
REINFORCED CONCRETE ENGINEERS AND CONTRACTORS 
20) KNIGHTSBRIOGE, S.W.1. TELEPHONE KEN 


VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in our works. 


The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Siump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-4. Cables : CAPLINKO, LONDON 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 

Smaller PC4—8/10 cu. yds. per 
hour. 

Range up to 135 ft. vertical or 
000 ft. horizontal. 


CONCRETE 


BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in 
contact with concrete are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


The continuous output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


Concrere Pump Company 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 


fee 
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A. E. FARR. LTD. 


Station Road - WESTBURY  - Wilts. 


Phone: WESTBURY (Wilts) 356 (5 lines) 


2 Victoria Street, WESTMINSTER, S.W.1 


‘Phove: ABBEY 2008 (2 lines) 
CIVIL ENGINEERING AND BUILDING CONTRACTORS 


DEPARTMENTS: 
1. CIVIL ENGINEERING. 2. BUILDING. 
Earth Moving and Levelling. Factories, Offices, Schools, 
Pile Driving and Heavy Founda- Garages, etc. 
tions. . PLANT HIRE. 
Road and Bridge Building. Excavators, Trenchers. 
Sewers and Water Mains. Bulldozers, Scrapers. 
Tunnels and Outfalls. Dumpers, Rollers. 
Reservoirs and Water Towers. Compressors, Mixers. 
Cooling Towers, Chimneys and Concrete Pumps. 
Silos. Pile Frames. 
Wharves and Jetties. Winches and Hammers. 
Railway Sidings, etc. Mobile Cranes, etc. 
4. HEAVY HAULAGE. 
Special Machinery Carriers and Low- Dismantling and erection of heavy 
Loading Lorries for carrying heavy machinery undertaken. 
plant and machinery up to 30 tons 
weight. 


TRUCK MIXERS 


and Batching Plants for 
scientific and economical mixing 
and placing of concrete. 


Also makers of a full range of tilting, non-tilting and pan mixers and self-priming water pumps. 


RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON. 
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LIMITED 
CIVIL ENGINEERING CONTRACTORS 


Specialists in the construction of all forms of reinforced concrete structures 
for Industrial and Public Services, including : 


DOCK & HARBOUR BOARDS - RIVER AUTHORITIES - RAILWAYS 

ELECTRICITY AUTHORITIES - GAS COMPANIES & AUTHORITIES 

INLAND WATER WAYS - WATER BOARDS - HEAVY INDUSTRY 
SHIPBUILDING YARDS 


We invite engineers to include our name on their lists when enquiring for 
reinforced concrete construction. 


CROYDON “B”’ GEN- 
ERATING STATION 
of BEA. 


IO.WESTMINSTER PALACE GARDENS. ARTILLERY ROW. LONDON.S WI. - ABBEY 1626 
LADAS DRIVE BELFAST - BELFAST SBI00 - WORKS RIVER RD. BARKING -AIPPLEWAY 2624 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 


THE uy | 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.1 
TELEPHONE: ABBEY 5726-7-8. 
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For supporting temporary shuttering 


to Floors, Beams, Staircases, etc. 


incorporate the 
Acrow patent 
self-cleaning 
device. 


ACROW (ENGINEERS) LTD. 
London, S.W.1 (Victoria 0693) Lupton Street, Leeds, 
22- 4 City Bristol, 2 (Bristol 24595) - 130 Coventry Drive, Glasgow, (Bridgeton 1041) 


7 
US 
| 
\ Please send qurthe® gerails of Acrow props ‘ 
\ and acrow sree! shutter plant. | 
mame OF rops | 
\ ct 3 50 
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“SCREWCRETE” FOUNDATIONS 


The approach neck of the deep water jetty at Ismit, Turkey 
is supported on a single line of “ Screwcrete” cylinder piles. 
The upper deck carries two narrow gauge rail tracks and the 
lower deck is provided to carry pipe lines and other services. 


BRAITHWAITE & CO 
ENGINEERS LTD 


London Office : Telephone : WH Itehall 3993 
KINGS HOUSE HAYMARKET LONDON S.W.1 
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EDITORIAL NOTES 


Concrete as a Barrier for Radiation. 

Tue physical properties and structural stability of concrete have been found 
to provide an effective barrier against the injurious effects and dissipation of 
radiation associated with radio-active substances and nuclear fission. The use 
of concrete as a barrier for X-rays is common and its use as a barrier for electro- 
magnetic waves of shorter wave-lengths is the subject of some recent research. 
X-rays (or Réntgen rays) and gamma-rays pass through concrete, but by mak- 
ing the concrete barrier thick enough the degree of absorption required can 
generally be obtained. 

An effective barrier against X-rays, which are produced when cathode rays 
(a stream of negatively-charged electrons) strike a material object, may be pro- 
duced by the intervention of materials of great mass of which lead, which was 
at one time generally used, and concrete are two examples. Many years ago 
plasters and concretes containing barytes (barium sulphate) were found to be 
effective substitutes for, and less costly than, lead, although for 100-kv. radia- 
tion the thickness of a barytes-concrete barrier is about five times that of a lead 
barrier of the same screening value, and ten to fifteen times for 200-kv. radiation. 
Ordinary concrete 4 in. thick is as effective against 400-kv. radiation as 0-05 in. 
of lead, and 20 in. of concrete is equivalent to about 4 in. of lead. For barriers 
for X-rays the value of unit thickness is greater the greater the penetrating 
power, that is the thickness of concrete required for 400 kv. is only slightly 
greater than that required for 200 kv. In one installation concrete walls 40 in. 
thick screen an apparatus emitting 2000 kv. The denser the material of which 
the barrier is composed, the greater is the protection afforded by unit thickness, 
and that is one reason why so much more concrete is required than lead, the 
specific gravities of the two materials being about 2} and 11} respectively. The 
protective qualities of concrete do not depend so much on the nature as on 
the mass of material. Because barytes concrete has a specific gravity of about 
34 it is therefore better for this purpose than ordinary concrete. The resistance 
of concrete to the penetration of X-rays is said to be due to the scattering of 
the rays before any great penetration is effected and, since the scattered waves 
are longer than the rays emitted by the original source, they are more readily 
absorbed by the remaining thickness of the concrete barrier. 

Concrete is being used for the screening of apparatus where waves shorter 
than X-rays are produced. Radio-activity, the natural disintegration of atoms 
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of certain elements of high atomic weight, results in another atom of lower 
atomic weight and the emission of alpha-rays (a stream of positively-charged 
helium atoms of low penetrative power), beta-rays (a stream of negatively- 
charged electrons), and gamma-rays, which have a very short wave-length that 
is shorter than that of X-rays. As with X-rays, an effective screen against 
gamma-rays is one that permits the passage of so little radiation that it is harm- 
less to persons and apparatus outside the screen. In artificial nuclear fission 
the screen must be effective against gamma-rays and neutrons. For gamma- 
rays alone, the screening medium must have great density or a high atomic 
number; lead and concrete are therefore suitable. For neutrons the medium 
must have a high hydrogen content, and therefore lead is valueless for this pur- 
pose. Ordinary concrete is therefore used for screening low-power nuclear-fission 
apparatus and a heavier concrete, such as barytes concrete, for apparatus of 
higher power. Concrete walls 5 ft. or more thick are generally required to 
prevent the passage of, say, 99 per cent. of the injurious rays. 

Hitherto lead has been mainly recommended for the protective barriers 
against gamma-rays such as those emanating from radium, although for pro- 
tection against high-power X-rays it is often more economical to use concrete 
barriers. It has been suggested that concrete might also be used for protection 
against gamma-rays if the necessary data regarding its screening value were 
available, and the results of research in America are reported in a recent number 
of the Journal of Research of the National Bureau of Standards. According to 
this report, which deals with radiation up to 3000 kv., the gamma-rays are 
reduced, or attenuated, within the concrete barrier by absorption, scattering, 
and other means, so that there is little probability of re-radiation of the high- 
speed electrons produced within the barrier. Close to the outer face of the 
barrier the intensity of the radiation (photons) escaping through the barrier may 
be appreciable, but it may be considerably reduced a short distance from the 
barrier. Thus the distance from the barrier to people outside must be taken 
into account as well as the distance of human beings from the source of the 
radiation. The data given assume that the permissible rate at which people 
working near the radio-active apparatus may absorb radiation is 0-3 réntgen 
per 48-hour working week, and if they are 7} in. from the outer face of the 
barrier and about 3 ft. from the source the thickness of concrete required is 
about 20 in. if the strength of the radium source is 1000 millicuries (mc.), 11 in. 
for 100 mce., 8 in. for 50 mc., and 14 in. for 10 me. If the source is ro ft. from 
human beings the thicknesses of concrete are 11} in. for 1000 mc. and 2 in. for 
100 mc. ; apparently no barrier is required for this condition if the strength of 
the source is 50 mc. or less. The corresponding thickness of barriers of lead are 
about 10 per cent. to 15 per cent. of the thickness of concrete. If human beings 
are more than 3 ft. from the barrier the thickness of the concrete can be reduced 
by 1 in. (or lead by 0-15 in.). 

Since the weight of a concrete barrier is greater than that of one of lead 
of the same screening value, larger foundations are required and the use of 
concrete for portable apparatus is precluded. A factor in favour of concrete 
as a screen against radiation is that other materials such as lead require struc- 
tural support whereas a concrete barrier is self-supporting. 


74 March, 1950. 


rt 
| 
| 
. 
| 
Fe 
? 
} 
4 
4 
§ 
a 
a 
4a 


(& Soe | CONSTRUCTION WITH MOVING FORMS. 


Construction with Moving Forms.—I. 
By L. E. HUNTER, M.Sc., A.M.Inst.C.E. 


‘This is the first of a series of articles in which construction with moving 
forms will be discussed in detail, and which will illustrate with drawings and 
photographs successful methods of which the author has had experience.) 


THE use of continuously-moving forms is an economical method of constructing 
a tall reinforced concrete structure which has more or less the same shape in 


plan throughout its height. In ordinary construction with panels of fixed wooden 
or steel shuttering, the shutters have to be removed, raised, and re-fixed for each 
lift of concrete. In moving-form construction a belt of forms, generally of wood 
and about 3 ft. to 4 ft. deep, is constructed on the ground and provides the 
shuttering for the faces of external and internal walls, columns, and other vertical 
surfaces. As the concrete is deposited, the forms are slowly and continuously 


Fig. 1..-An Example of Moving-form Construction. 


raised, generally by screw-jacks, until the top of the structure is reach.d. 
A typical arrangement of part of the equipment for moving-form shuttering 1s 
shown in Fig. 1. The jacks, which bite on vertical steel rods projecting from the 
foundation or the part of the walls already concreted, are fixed in timber yokes 
from which the forms are suspended. The forms comprise horizontal ribs to 
which vertical boards or steel plates are fixed. A deck, or working platform, is 
provided at the level of the top of the forms from which concrete is placed, 
reinforcement fixed, and the jacks operated. 

Advantages of moving-form construction include the provision of a jointless 
structure (construction joints being a potential source of weakness), a saving in 
timber compared with fixed shuttering sufficient for two lifts of concrete, and 
a high salvage value of the yokes, ribs, lagging, and deck boards which can be 
used for similar structures. Scaffolding is unnecessary. The time spent in 
concreting is reduced compared with construction with fixed shutters but if, as 
described later, more than the ordinary amount of cover of concrete over the 
reinforcement is provided or the wall is made thicker for other reasons, additional 
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concrete may be required. The use of moving forms allows construction to 
proceed about four times as fast as with fixed shutters. The time taken in the 
preparation of moving forms is considerable, since the forms must be very 
accurately made, and the workmanship must be good, but this work can be done 
when the foundations are being prepared and in many cases provides employment 
in bad weather. The additional cost of night-work and other special conditions 
is generally more than off-set by other savings. The continuity of operations 
until concreting is completed, the centralisation of the concrete-mixing plant, 
and the exceptionally easy access to the work by means of the deck, tend to 
produce greater working efficiency than is the case with intermittent working 
with fixed shutters. 

The finished external surface has a better appearance than that produced 
by fixed shutters, since there are no horizontal joints. However much rubbing- 
down is done to concrete after it has hardened, it is not possible to hide joint 
marks completely. 

Generally, the structure must be not less than, say, 50 ft. high if full advantage 
is to be taken of moving-form construction. If the height is less than 50 ft. 
the advantage compared with fixed shutters is not sufficient to warrant the extra 
care and supervision required. The higher the structure the more economical 
are moving forms. Structures generally erected by moving forms are bunkers 
and silos comprising rectangular, square, circular, or polygonal bins or compart- 
ments. Moving forms are also used for other structures such as plain open 
structures with and without internal columns, plain buildings with the upper 
part set back, and cylindrical tanks. The problems in each of these types of 
structures are considered later. 


Essential Factors. 


The essential factors in moving-form construction are described in the 
following. 


All parts of the forms must move upwards at the same rate and there must 
be no dragging of one section. For this requirement to be fulfilled, the forms 
must be accurately made. Dragging of one part may cause jamming which 
results in the work being stopped while the defective part is released. 

Lateral support for the forms must be provided. In the case of long bins, 
the forms for the longer walls require considerable bracing. 

Walls should be not less than 6 in. thick, because the depth of wet concrete 
in the form at any time is limited and if the weight of concrete is insufficient the 
concrete may be lifted as the forms move upwards. It is usual to deposit about 
g in. of concrete at each filling to keep the head of wet concrete constant throughout 
the walls. The friction of the forms is greatest when a thin skin of set cement 
adheres to the face of the forms, that is usually during the first day in use. 
Lifting of concrete that has initially set can occur easily in such circumstances 
unless the weight of the concrete is sufficient to withstand the dragging effect. 
From observations made by the writer, the coefficient of friction when sliding 
is just about to occur is about 0°25 to 0-3. It appears that the slower the rate 
of vertical movement the greater is the friction between the newly-placed concrete 
and the cement skin on the forms. 

If moving-form construction is to be used, it is necessary to reduce extraneous 
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features and fittings as much as possible, that is, the faces of the wall should be 
plane throughout the height of the structure. Changes in thickness, either by 
set-backs or by tapering, can be allowed for if they are necessary. Vertical pipes 
should be inside the building. Projections such as canopies and galleries should 
be constructed after the moving-form construction is completed. In these cases 
the reinforcement connecting the projection to the main wall must be built 
into the walls, the projecting bars being laid against the face of the wall while 
the forms slide past, and afterwards bent down to the position required in the 
projecting feature. 

Alterations to the design necessitating substantial alteration of the forms 
during their upward progress should be avoided. As described later, it is possible 
for considerable alterations to be made to the forms while the work is in progress, 
but such alterations must be known in advance so that allowance can be made 
for them when the forms are being made. 

Moving-form construction must be continuous. From the time the first 
batch of concrete is placed the process must be carried through with only short 
breaks for meals, and concreting must not be otherwise stopped until the forms 
reach the top of the structure. It is sometimes possible even to avoid breaks 
for meals by staggering meal-times. Moving-form construction must not be 
stopped at night ; it 1s easy to imagine the difficulty of restarting the movement 
if the forms have been stopped until the concrete has hardened. 

The arrangement of the reinforcement is an important factor and is different 
from that common if “ lift '’ shutters are used, and therefore the designer must 
arrange the reinforcement to suit moving-form construction. Some designers prefer 
to provide only honzontal bars in the walls, and the writer considers that this 
arrangement has no ill effect on the strength of the structure. The continuous 
placing of the concrete with the accompanying uniform setting allows shrinkage 
of the concrete to occur at a more gradual and steady rate without resistance 
by the structure, and for this reason shrinkage cracks are uncommon in walls 
built by moving-form construction. It is advantageous to provide bars of not 
less than } in. diameter. Smaller bars tend to sag if they are horizontal. Bars 
without hooks are an advantage since, with horizontal bars only, the bars are 
not wired together but are fitted between vertical guides fixed to the forms. 
Numerous vertical bars can be inconvenient as they necessitate barrow-runs being 
in certain places, while the amount of work in steel fixing is increased, and this 
may result in a reduced rate of progress. If vertical reinforcement is necessary, 
it should be as little as possible. It is useful to have some means of seeing at 
a glance what is the correct spacing of the horizontal bars, and for this purpose 
vertical bars and column links are an advantage. 

It is as easy in moving-form construction as in lifting-shutter construction 
for the mixture of the concrete to be varied, for example near the top of the 
structure the mixture may not need to be as rich in cement as at the bottom. 

The supply of concrete materials must be carefully planned, since a lack 
of one of the materials stops the entire work. Not only must the materials be 
on the site in sufficient quantities, but the mixing plant must be capable of working 
for several days without a stop. Therefore, a stand-by plant of sufficient capacity 
is necessary. The hoists must have ample loading range so that if one breaks 
down the others can carry on without loss of progress. 
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Sufficient storage space must be available for not less than half the concreting 
materials and preferably all the reinforcement required. On congested sites this 
is often difficult to obtain, but with the use of ready-mixed concrete the need to 
Store concreting materials is eliminated. However, with moving-form con- 
struction it 1s essential to be able to alter the mixture at short notice, and for 
this reason ready-mixed concrete is not so adaptable. 


Concrete. 

Che quality of concrete is inevitably largely in the hands of the workmen 
making and placing it. Much depends on the skill and diligence of the supervisors 
but, even when this is of the very best, poor workmanship can and does occur 
since no foreman or resident engineer can be everywhere at the same time. If 
the workmen are conscientious there will be little trouble in the future ; if they 
are incompetent, careless, or lazy, the results will appear as defects either immedi- 
ately or in the not distant future. It is difficult, except at prohibitive cost, to make 
uniformly good concrete under site conditions because of variations in materials 
and workmanship, and the best that can be done is to reduce the effect of the 
uncertainty of workmanship as much as possible. This can be done as follows. 

(1) By controlling the proportioning and mixing so that, when a mixture 
has been agreed upon, it cannot be altered without the consent of the engineer. 
Modern methods of mixing tend towards this end, but there is still scope for 
improvement. Truck-mixers are useful, but have their limitations. Weigh- 
batchers are a step in the right direction and give more effective control of the 
bulking of sand due to moisture content. 

(2) By control of the water content ; here, again, well-known principles are 
not always properly applied. 

(3) By vibrating the concrete to a denser mass. Vibration has been proved 
to be useful, but is still sometimes looked upon with doubt. 

(4) By “ vacuum ” concrete. This is in its initial stages in the United States 
of America, but may have wide use before it, especially for marine structures ; 
it may reduce the amount of concrete cover required, and at the same time produce 
a sound and denser concrete than other methods now in use. 

(5) By proper curing. Often too little attention is paid to curing. 

(6) By providing a suitable cover of concrete to the reinforcement, taking 
into account the amount of protection required and the difficulties of fixing 
reinforcement. 

(7) By appointing supervising engineers who understand the making and 
placing of concrete as well as design. Designers without experience of site work 
are generally too rigid in attempts to enforce the letter of a specification and 
do not know when to deviate from a specification for the betterment of the 
construction. 

8) By making joints that are clean, hacked, and suitably coated with grout. 


These requirements are essential for all constructional work, but frequently they 
are omitted and bad joints result. 


Jointless Construction. 
Moving-form construction is not only a method of shuttering. It isa different 
method of construction which comprises most of the well-known principles of 
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concrete construction by other methods, but ensures a structure the walls and 
columns of which are free from construction joints. Ordinary construction 
invariably consists of masses of concrete, each of which is expected to be joined 
to its neighbours to form a monolithic structure. No one can guarantee the 
effectiveness of a joint, and even if the joints are made in accordance with the 
best practice it is no guarantee that the work is going to be watertight. It is 
possible for pieces of timber, cigarette ends, paper, shavings, and the like to be 
inadvertently left in the joint. The only way to avoid defects due to poor joints 
is therefore to avoid joints in the structure. A structure built without joints and 
with reasonable care has no chinks for the weather to get in. Tall concrete 
structures, especially those in very exposed positions, are subjected to continual 
changes of temperature, wind pressure, and rain in varying degrees throughout 
their life, with the result that deterioration may set in, rust stains appear on the 
outer walls, and dampness slowly seep through defective parts of the walls. The 
repair of such a building is usually costly, as it is seldom noticed that the walls 
are leaking until they are in an advanced state of disrepair. The use of moving 
forms obviates the necessity for joints, and by this method the walls of structures 
of any size can be built without joints and consequently without defects due to 
bad joints. The writer has been engaged on large structures constructed by this 
method and has never noticed defects of a serious nature, nor has he heard of 
them occurring. 


CONSTRUCTION WITH MOVING FORMS. 


(To be continued.) 


Impact of Boats against Piers. 


Tests were made last year to determine 
the force with which a paddle steamer of 
525 tons displacement hit a pier when 
berthing at different velocities of approach. 
The boat was moored against the rein- 
forced concrete pier at New Holland, 
Lincolnshire (the extension of this pier is 
described in this journal for October, 
1949), and was allowed to swing in along- 
side the pier in the usual manner of berth- 
ing. The blow was taken on a spring 
buffer which was calibrated so that 
measured compressions could be converted 
into the equivalent forces. 
were made of thirteen 


Measurements 
collisions with 


velocities, over the last 4 ft. 7 in. of travel, 
from 0-87 ft. to 1-24 ft. per second. The 
corresponding impact loads were 17-5 tons 
to4g1-otons. The mean velocity was 1-05 ft. 
per second, and the mean load 27-9 tons. 
Although these results give information 
on the loads that may be expected on 
this particular pier, it is stated in the 
report of the test in “The Dock and 
Harbour Authority "’ that it is not possible 
to derive therefrom data for general 
application. The tests were made un 
der the direction of the Civil Engineer 
of the Eastern Region of British Rail. 
ways 


Horizontal Forces exerted by Crowds. 


IN a recent number of the “ Surveyor,” 
Mr. L. R. Creasy describes some tests 
made to determine the horizontal force 
exerted by a crowd of people pushing 
against a barrier. From the results of 
the tests, the author recommends that in 
the design of barriers the horizontal load 
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per foot length of the barrier should be 
assumed to be 15 lb. per foot depth of 
the crowd. Therefore a barrier behind 
which a crowd ro ft. deep can accumulate 
should be designed for a 
load of 15 kK 10 = 150 Ib 
length. 


horizontal 
per foot of 
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Book 


Structures.” (London: Butterworth’s 
Scientific Publications, Lid. 1949. Price 258) 
In this book, which is volume two of the 
papers of the Colston Research Society, 
are printed fifteen of the contributions 
to the symposium held by the Society 
in September last. The subject common 
to all the papers is non-linearity in the 
behaviour of structures, which in some 
cases arises from plasticity or creep of 
the materials. In other cases it may be 
due to large deflections which may develop 
gradually or suddenly. Theterm" struc- 
tures’ is interpreted widely so as to 
include problems associated with build- 
ings, ships, and aeroplanes. Therefore 
some of the subjects relate mainly to 
metallic construction. Apart from the 
general theoretical papers, one of interest 
to concrete engineers is that by Mr. F. 
Vogt in which he deals analytically with 
the effect of shrinkage on the deforma- 
tion of concrete subjected to a sustained 
load. 


“Der Stahibetonbav.”” 
Ninth edition. (Berlin 
1949. Price DM.) 

Tue third volume of Professor Kersten’s 
book on reinforced concrete design gives 
over a hundred examples of many types 
of buildings illustrating the application 
of the theory described in the pre- 
ceding volumes. ~ In addition to the more 
common reinforced concrete members, 
the examples include precast members 
and prestressed beams. Clapeyron’s ana- 
lytical and Ritter’s graphical methods 
of solving continuous beam problems are 
described. 


Kersten. Vol. IIT 
Wilhelm Ernst & Sohn. 


“ Lexique T : -Angliais et Anglais - 
Francais.” (Paris Institut Technique du Batiment 
et des Travaux Publics. 1950. Price 7oo francs.) 

Tuts small technical dictionary contains 

nearly 5,000 entries in the French-English 

part, over 7,000 entries in the English- 

French part, and thirty-five pages of 

tables for converting metric measures to 

British measures and vice versa. The 

subtitle indicates that the terms inter- 

preted concern materials for public works, 
but the publisher's statement that the 
book is a glossary of French, English, and 

American technical terms relating to 

engineering equipment is a better descrip- 

tion. The glossary is apparently intended 
for French engineers when ordering Brit- 
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ish or American mechanical equipment. 
Omissions are inevitable in a small book. 
Although concrete, cement, and reinforce- 
ment are dealt with fairly well, shuttering 
and synonyms thereof are omitted with 
the exception of mould’, which in 
some places is spelled “‘ mold There 
is some confusion between quick setting 
and rapid hardening as applied to cement, 
and between stress and strain. There 
appear to be several instances of lack of 
co-ordination between the two parts; for 
example ‘‘ acier doux "’ is given as “ soft 
steel ’’ in the French-English part, but 
the true meaning, ‘‘ mild steel,” is given 
in the English-French part. In some 
cases American and British terms are 
given where these differ 
“ Navrhovani Betonovych Konstrukci Podle Stupné 
Bezpetnostic.”” By K. Hruban. (Brno: Rovnost. 
1949. Price Kés. 148 
Tue new method of designing reinforced 
concrete structures used in the latest 
Czechoslovakian regulations is explained 
in detail, and a summary in English is 
given. The plastic theory on which the 
method is based is described by the author 
in this journal for December 1949. Ordin- 
ary bending, direct compression, bend- 
ing combined with compression, direct 
tension, and bending combined with 
twisting are considered in the book. 

“ L’Aste Solidale.* iy A. Linari. Vol. 1. (Naples: 
B. Pellerano Del Gaudio. 1950. Price 700 lira.) 
In’ this first volume of a series of books 
in the Italian language dealing with 
continuous-beam structures, the author 
considers beams of one span, beams con- 
tinuous over several spans, and some 
types of frames. The method of solution, 
which is based on the position of “ nodes,” 
or fixed points, and elastic weights, differs 
from some others insofar that an increase 
in the number of members does not 
detract from the simplicity of the calcula- 
tions, which depend on knowing the value 
of one unknown quantity determined by 
the aid of tables. When the value of this 
factor is known it is possible to calculate 
directly the bending moments and rota- 
tion at the ends of each span and the 
shearing force and deflection at any 
section. Expressions for influence lines 
are also readily derived. Elastic move- 
ment of the joints can be taken into 
account. A few numerical examples are 
given which help to elucidate the method. 
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Prismatic Structures with Transverse Stiffeners. 
By Professor H. CRAEMER (ALEXANDRIA). 


In the first of the articles on prismatic structures by Mr, A. J. Ashdown in this 
journal for October, 1948, reference is made to the writer’s analysis of such 
structures, and the essentials of this analysis should be understood before the 
theory of prismatic structures with transverse stiffeners is considered. 


The General Theory. 


The edges of plane slabs forming the simplest prismatic structures are 
parallel. Statically-determinate prismatic structures are supported in two planes 
(generally at right-angles to the edges) or are fixed at one end. Since each slab 
generally offers much less resistance to displacement normal to its plane than 
to displacement in its plane, the latter displacements can be neglected. The 
structure is therefore a series of continuous slabs each supported on the edges 
of adjacent slabs. 

Consider the equilibrium of the edges of the slabs in Fig. 1a. The shearing 
forces per unit width of slab on each side of T are spp and spy as in Fig. 1b, the 
moments my acting as shown. Equilibrium can exist only if axial forces Ny, 
and Nyy act, and it can therefore be deduced that 

Nrs, 
o-5/Spo(+ tan + cot + spy(+ tan 0, + cot 6,)). 
Nerv 
Any slab TU (Fig. tc) is subjected to an axial force Py,,, where 
Pre = Nor — 
and is subjected to a moment My, acting as in Fig. 1d. At the edge T of slab 


TU, the moments produce the stresses fpp = — fp, and fp = fp, where fp= —Z2 ; 


| 
“4 
(a) (b) (c) 
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6 
slab TU. It is assumed that Hooke’s law applies and that tensile stresses are 
positive. The stresses f’ are different on either side of an edge. Balance is 
effected by the shearing forces T,, Ty, etc. (Fig. 1d) which act along the edges. 
Che forces T produce additional bending in the slabs, which induces the stresses 


try is the section modulus, that is , in which dy, is the thickness of the 


It (27, T, } . . . (Ia) 


> 


where A,, is the cross-sectional area of slab TU(= dyylpy). Solving for T, 


Aru, 
T; + . (2a) 
and T, fr—2fv) .- (2b) 
) 


Che equation similar to (1+) but applicable to slab ST is another expression 
for fy and, by equating to (1a), an equation of three shearing forces is obtained : 


T; I fs +r 
— + 2] ( --+ ) t fr (3) 
Agr Agr A Ti A Tv 2 


By transposition of (2) and equating to (2a), 


A grfs + 2frl\Agr + Arve) + = Agrfs — - (4) 


If Agr = Ary A, equation (4) becomes 
ts thr Ss Ir ° (4a) 
Since these are similar to the equations of the theorem of three moments, 
fr 
similar methods of solution apply. If rs a2, , etc., for a bay not loaded, 
Ir ly 
equation (44) becomes 
I 
In a succession of several non-loaded slabs, 7 is constant and is — 0-268, 
If slab TU only is loaded, from equation (4a), rfp + + Se — fp and 


When the stresses along the edges of the slabs have been calculated, the 
displacements, which are of importance when deducing the effect of transverse 
stiffeners, can be determined. Consider slab TU of which the angular deformation 
is dy and the displacement normal to the edge T is up,. The elongation of the 


f 
edges of an elementary strip dx (Fig. 1e) are ep dx and ¢, dx, e being~.. Therefore 
adjoining sections rotate against one another through an angle dd, equal to 


: "dx, which expression is called the differential of the “ area of angular 
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Fig. 2. 

M 
rotation "’ and is a more general case of the relation dd EI 
the angular deformation of beams. In accordance with Mohr’'s theorems, it can 
be stated that the rotation ¢ and the displacement w of any section are equal 
to the shearing force S and the bending moment M respectively if the “ area 
of angular rotation ’’ is considered to be the load on the slab. 

In applying this rule the end conditions must be taken into account. If 
two sections are supported immovably, M =o. If one end is fixed against 
rotation and displacement, S = 0 and M = 0. 

To maintain continuity of the adjacent slabs ST and TU at the joint T, 
displacements vp, and vp, must occur, and these are considered to be positive 
if acting as in Fig. 1f. It can be shown that 


dx applicable to 


Urs 
tan 6, — cot Op) + up,( + tan + cot 6,)). 
Uri 

The stresses normal to the plane of the slab produced by the curvature are 
negligible. The displacement of the edge is clearly determined by w., and tpg, 
OF Uppy and Upy. 

Ihe only modification to the foregoing analysis when considering statically 
indeterminate structures is to take account of the indeterminacy in M,,. in the 
Morr . 
in equations (3) and (4), give the stresses in a statically-indeterminate prismatic 
structure. 


expression fy the values of f, obtained therefrom, when substituted 


The Effect of Transverse Stiffeners in Closed Prismatic Structures. 


In the following analysis it is assumed that the stiffener is connected only 
to the slabs forming the prismatic structure but is not supported in any other 
way. To analyse the stresses for this condition, some simplification must be 
made. The deformation of the stiffener, which may be a wall, floor, rib, or the 
like, is negligible compared with the displacement of the slabs. 

The effect of the stiffener is to produce forces Cp, (Fig. 2a) which must b 
in equilibrium with other forces and moments to which the slabs are subjected. 
It is evident that the forces C must be zero in a three-sided open or closed prismatic 
structure, otherwise the stiffeners would not be in equilibrium. The same con 
dition applies to a rectangular structure subjected to symmetrical loading. 

Consider a closed prismatic structure of m sides, and therefore m edges. If 
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1 be the length of the sides and a the exterior angle between two adjacent sides, 
the shape is defined if » sides J, to 1, and (m — 3) angles a are known, although 
if the shape is triangular it is sufficient for m(= 3) sides to be known. The load 
and the unknown (as yet) forces C cause deformations as in Fig. 2b, the length 
of the side being unaltered, and the exterior angles at the intersection of adjacent 
chords being 8. The figure formed by the chords is defined by (mn — 3) angles £. 
Since the stiffener is assumed not to be deformed, the angles # are equal to the 
original angles a, which fact, combined with the ordinary conditions of equilibrium, 
enables n forces C to be calculated. With several stiffeners the number of un- 
known forces C is accordingly increased, and the equation for each stiffener can 
be derived as for a single stiffencr. If the structure and load are symmetrical, 
as in many cases, the number of unknowns is reduced. The example that follows 
explains the method. 

Consider the octagonal shaft of the water tower (Fig. 3) subjected to wind 
pressure and suction, the values of ~ being the intensity of normal pressure. 
If the shaft is free for a height H and is unrestrained by stiffeners, the stresses 


pe 


# 0-73 Sj 
7 
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at the base of the tower vary as shown by the full lines in Fig. 34. The magnitudes 
of the stresses f are given by the coefficients (not in brackets in Fig. 34) multiplied 


= 


1 
by c , and are calculated from the equations for statically-determinate prismatic 
structures given in the first part of this article. The next step is to calculate 
the deflection « at the top of each side in the plane of the side (Fig. 3c). Since 
f, —f, H* 

ig 


Therefore the deflections at each intersection of the sides are given by expressions 


the stresses vary parabolically, the deflection «,_, can be expressed as 


H? 

having the form ye y being + 0-290 for u,_,, + 0-074 for u, 5, and — o-210 

for Us 1 5 
If the shaft is stiffened at the top by a floor, some of the forces C (Fig. 3d) 

can be eliminated because of symmetry, and C,_, = C,.,;=0. For the three 

remaining forces C, equilibrium requires that the sum of the components in any 


+-C ( ( 
direction shall be zero, that is C,_, + Cis —o0,orC, , = 
V2 V2 
The next step is to calculate the stresses at the base of the tower due to C, ,, 
C,_3, and C,_,, and by well-known methods, and eliminating C,_,, these stresses are : 
== (1-91C 4) 
fe = (— — 2°05Cy_4) 
(6) 
fs = (2-05C 
H 
f — O4IC, — 


These stresses increase linearly from top to bottom of the tower, so that the 
corresponding deflections at the top of the shaft are given by equations of the 


form #,.. = (f, — fe)—. 
Combination with the expression for f,, etc., gives 
“4, = (1-820 + 4) 
1-2 1-2 
= — 1°87(C,_. + C ) 
2-3 7\“1-2 (7) 
| 
= (o-822C, + 1°82C,)—— 
3-4 i 3 
= %,_» =O. 
7 Since the stiffening floor can be displaced only as a whole, the combined 


displacements due to wind pressure and stiffening are 


on 3-3 2-3 


V2 
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Substituting the values of « and wu” from equations (6) and (7) and reducing, 
~ O248pHI1, C, = — 0-004pHI1, and = 0°253pHI. 


Substituting in 


equations (6), and superimposing the stresses thus determined on those shown 
by the full lines in Fig. 35, the stresses shown by the broken lines and the coefficients 


of pH* 
dl 


the stiffened tower. 


in brackets in Fig. 3) are obtained, and are the stresses at the base of 


The large reduction of stresses and the almost linear 


fariation of stress resulting from the provision of the floor should be noted. 
The effect is more pronounced if one or more intermediate floors are provided 


as is often the case in water towers. 


Resistance of Compressed Concrete to Chemical Attack. 


Some tests on the effect of magnesium 
sulphate on cement mortars in a state 
of strain are described in a recent number 
of IlCemento "’. The bending strengths 
of specimens of ordinary Portland cement 
concrete subjected to compression and 
bending while immersed in a § per cent 
solution of magnesium sulphate 
fresh water 
that 
crease in resistance 


and in 
were determined, and it was 
there is a considerable in 
to chemical attack if 
the mortar is in compression. On the 
other hand, if the concrete is in tension, 
the disintegrating effect of sulphate 
solutions 1s The bending 
tests were made after periods of 14 days 
and after 1, 3, 4, 5 and 6 
1: 3 mortar specimens 1§ in. square and 
6} in. long All specimens were cured in 
fresh water for 14 days and then immersed 


shown 


accelerated 


months, on 


in the solution or in water Some of the 
immersed specimens were not loaded 
and others were subjected to compression 


in one plane by the apparatus 
[he resistance to 
bending was determined for the unloaded 
and for two conditions of the 
loaded specimens 1) with the moment 
in the as that when the speci 
men was and with the 


moment in the opposite sense to 


and bending 
shown in hig 


Spar 


se 


immersed 


that 


when immersed 


At the end of six months the strength 
of unloaded specimens in the solution 
was about 75 per cent. of the strength at 
14 days, whereas the strength of the 
specimens in water, whether unloaded or 
tested in accordance with conditions (1) 


' P 
i 
Fig. 1. 
and: (2), increased by about 20 per cent 
[he strength at six months of the speci- 
mens in the sulphate solution, when 
tested im accordance with condition (1 
was about half the strength at 14 days 


third greater than the 
tested in 
accordance with condition (2), and about 
greater than the strength at 
six months of the specimens immersed in 
This variation 
mnection 


but was about one 


strength at 14 days when 


15 per cent 
water 


interest 
prestressed concrete in marine 


in resistance is of 
with the use oft 
Structures 
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OMNIBUS STATION AND GARAGE, DUBLIN. 


Omnibus Station and Garage, Dublin. 


THE reinforced concrete framework (Fig. 1) 
of the new omnibus station and offices 
for Coras lompair Eireann (Irish Trans- 
port Company) at Store Street, Dublin, 
has recently been completed. This part 
of the structure was built in advance of 
the general building work. The site has 
the shape of a quarter of an ellipse. The 
main building fronts on to the two straight 
sides of the site, which are about 242 ft. 
and 200 ft. long respectively. Details of 
the structure are given in Figs. 2 and 3. 


Code, Chapter V. The open part of the 
ground floor over the basement is designed 
to carry omnibuses and pavings which 
are to be laid later. The external faces 
of the gable walls and all exposed concrete 
at and above the level of the first floor 
are to be faced with masonry The build- 
ing 1s carned on a raft foundation which 
forms the basement floor and, as the 
ground contains tidal water, the whole of 
the construction below ground is water- 
proofed with asphalt applied to the outer 


Fig. 1...New Omnibus Station in Dublin. 


The wings of the main building are §5 ft 
wide Ihe north wing is roo ft. high 
above street level and comprises seven 
stories and a mezzanine floor. The west 
wing is 58 ft. high and comprises four 
stories Iwo rooms for ventilating plant 
and a chimney rise above the general 
level of the roof A basement extends 
over the whole site. The part of the site 
which is not covered by the main building 
is to be used as an omnibus vard, and 
a covered concourse 1s provided in 
the angle between the two wings of the 
building 

Ihe upper floors are designed for the 
superimposed loads specified for offices 
and restaurants in the British Standard 
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faces of the structural concrete The 
basement drains are encased in concrete 
and are contained within the asphalt tank. 
Ihe structural arrangement was devised 
to simplify the work of asphalting as much 
as possible 

Ihe basement floor, which is generally 
11 ft. below street level, is mainly an 
18-in. reinforced concrete slab (Fig. 6), 
which is thickened under the columns 
Where the floor is 16 ft. 6 in. and 1g ft 
below street level. the slab is respectively 
30 in. and 36 in. thick, the greater thick- 
ness being required to resist the greater 
water pressure and because of the absence 
of intermediate supports. Fig. 4 shows 
the basement and the commencement of 
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Plan of an Upper Floor and Sections of Omnibus Station. 


Fig. 2. 


the construction of the ground floor, 
which is of ordinary solid slab-and-beam 
construction. To avoid damage to the 
asphalt when constructing the deep 
ejector pit, the reinforcement bars were 
assembled in the excavation before 
asphalting, lifted out as a skeleton while 
asphalting proceeded, and then lowered 
into position for concreting (Fig. 5) 

The columns between ground and first- 
floor levels are inset from the building 
line above the first floor, and the windows 
are outside the columns The columns 
are spaced at 20-ft. centres, and the ver- 
tical fins above first-floor level are at 
1o-ft. centres and staggered in relation 
to the columns rhe loads from the fins 
are transferred to the columns by an edge- 
beam 3 ft. o in. deep and 4 ft. 6 in. wide ; 
the beam is subjected to bending and 
twisting. The cantilever 


bending mo- 
ments at the columns are resisted by 
transverse beams, which are reduced in 


depth towards the middle row of columns 
to allow ventilating ducts and other 


gs 


services to pass between the beams and 
the false ceiling which is to cover the 
soffit of the first floor. Columns, 24 in. in 
diameter, are shown in course of construc- 
tion in Fig. 7. These columns were cast 
in steel moulds and concreted to the full 
height in one operation. 

Omnibuses enter and leave the yard 
through large openings under each wing 
of the building. The superstructure over 
each opening is carried on three portal 
frames, in five of which the beams are 
9 ft. deep and 2 ft. and 2 ft. 6 in. wide. 
In the other frame, which is that under 
the centre of the north wing, a 24-in. wall 
between the first and second floors acts 
as the beam. Where the openings occur 
the first floor is of cellular construction, 
and a thin slab of reinforced concrete 
takes the place of the false ceiling provided 
elsewhere. Fig. 8 shows the construction 
of the beam of the portal frame over the 
exit; this beam has a clear span of 
about 56 ft 

The shape of the concourse roof in plan 
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Fig. 3.—-Plan of Basement of Omnibus Station, showing Ground-Floor Beams. 


is determined by the shape of the site, 
uniform width being maintained for its 


full length. This concrete roof is sup- 
ported by the main building on the two 
straight sides and by slender concrete 
columns, which will be behind a glass 
screen extending the full height, along 
the remainder of its periphery. The 
cantilevered canopy projecting over the 
vard overhangs 20 ft. The mezzanine 
floor under the front of the canopy is the 
control platform ; it is cantilevered from 
a curved wall and will be later enclosed 
in glass above the parapet. The roof of 
the concourse comprises a 3-in. solid slab 
on two-way diagonal beams (Figs. 9 and 
10). The average span is about 77 ft. in 
one direction and 8o ft. in the other; 
the overall depth of the construction is 
3 ft. o mn. The beams are arranged to 
intersect at the centres of the periphery 
columns which are spaced at _ 1o0-ft. 
The canopy is a corrugated slab 3 in 
thick, the pitch of the corrugations being 
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1o ft. The valleys of the corrugations 
occur at the columns where the main 
beams of the roof meet ; this results in a 
good structural arrangement and simpli- 
fies the placing of the reinforcement. 
Figs. 9 and 11 show two stages in the 
construction of the canopy. The tran- 
gular spaces between the intersecting roof 
beams are later filled with concrete to 
provide an anchorage for the tensile 
reinforcement of the canopy which pro- 
jects into them. Hardboard, jointed in a 
regular pattern and supported by slats 
fixed to templates, was used to shutter 
the soffit of the canopy, and produced a 
smooth finish. In the curved part of the 
canopy the pitch of the corrugations was 
arranged to conform as nearly as possible 
to the pitch of 10 ft. along the outer edge, 
the effect of the curve being to fold up 
slightly the corrugations within the angle. 

The upper floors of both wings are 
nearly identical in construction except 
for the recessed balcony on the third floor 
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Fig. 4.--Construction of Basement and Ground Floor of Omnibus Station. 


of the north wing where twin circular wide within the thickness of the slab and 
concrete columns are provided in place of spanning 10 ft. between the fins. The 
each of the rectangular fins Ihe floors central beam occurs over one wall of a 
are 13}-in. hollow-tile slabs supported central corridor which will contain an 
on a central beam, 3 ft. 7} in. deep and overhead duct for services. A concealed 
18 in. wide and spanning 20 ft. between  lighting-duct is provided in each 1o-ft 
the columns, and on edge ribs 21 in. bay of floor; this arrangement allows a 


fee 


Fig. 5. Lowering the Reinforcement for the Bottom of the Ejector Pit 
at Omnibus Station. 
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Fig. 6.-Reinforcement for Raft and Retaining Wall of Omnibus Station. 


large measure of freedom in planning 
accommodation in units of 1o ft. The 
ribs in the hollow-tile slab are 6 in. wide 
and are at1 ft. 10 in. centres Iwo rows 
of 8-in. by 10-in. fireclay tiles on edge 
are provided between adjacent ribs. 


Fig. 7.—-Construction of 24-in. 
Columns for Omnibus Station. 
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The roofs at fourth-floor level and the 
sixth floor, which is partly roof and partly 
floor, comprise transverse beams at 1o ft 
centres and solid because of con 
cealed gutters along the edges. A false 
ceiling will be provided The main roof 
at seventh-floor level is of beam-and-slab 
construction with cantilevered canopies 
on the south side and at the west end, 
where the canopy is T-shape on plan 
and is a double cantilever with the wings 
sloped slightly upwards towards the edges 

Concrete shafts are provided for the full 
height of the building for each of the three 
passenger lifts and a goods lift The 
intake, supply, and exhaust-air shafts are 
entirely in concrete and also extend the 
full height of the building Ihe flue 
from, the boilers is also constructed in 
concrete with firebrick lining and glass- 
wool insulation between the concrete 
and firebrick. 

All openings 


services 


slabs 


and sleeves for fixing 
formed or built in the 
structural members as construction pro- 
ceeded. but no were formed for 
fixing the masonry or windows as it was 
considered that the positions of such holes 
could not be determined with 
accuracy and would complicate’ the 
shuttering unnecessarily. Thé Provision 
of these holes was taken into account when 
arranging the reinforcement 

With the exception of the 3-in. corru- 
gated canopy, where the concrete mixture 
is 1:14: 3, all reinforced 


were 


holes 


sufficient 


concrete 18 
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Fig. 8.-Reinforcement of Beam of Portal Frame at Omnibus Station. 


Fig. 9..-Concourse Roof of Omnibus Station and Canopy During Construction. 
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Fig. 10.-_-Underside of Concourse Roof of Omnibus Station. 


1:2:4. The aggregate is washed sand 
and gravel. The average strengths of 
cubes of concrete at seven days were from 
3500 lb. to 4500 lb. per square inch, the 
greatest strengths being about 6000 Ib. 
per square inch. The steel reinforcement 
complied with British standards. 

Mr. Michael Scott, F.R.1.A.1., is the 
architect for the omnibus station at Store 
Street, Dublin, the contractors being 


Messrs. 


Ltd. 


John Sisk & Son (Dublin), 


Omnibus Garage at Donnybrook. 


The first part of an additional omnibus 
garage at Donnybrook for Coras lompair 
Eireann was also recently completed. 
The structure comprises 147 cast-in-situ 
piles supporting columns which carry a roof 
consisting of ten thin-slab vaults (Figs. 12 


Fig. 11.—Detail of Canopy at Omnibus Station. 
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Fig. 12. 


and 13) The enclosing walls and the 
permanent floor of the structure and 
reinforced concrete buildings for washing 
and servicing vehicles and for adminis- 
tration will be completed later 
The width of the structure is 
and the length about 400 ft 


110 ft. 
Each vault 


is 40 ft. wide and spans 104 ft. between 


YY 


Garage 


at Donnybrook. 


main columns. The height to the under- 
side of the longitudinal beams is 20 ft. 
The roof is in two parts each comprising 
five vaults and separated by an expansion 
joint at which twin columns and twin 
beams are provided. A feature of the 
roof is that top lights 7 ft. 6 in. wide 
extend the full length of the vaults. The 
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Garage at Donnybrook. 
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external walls will be tied to the columns 
by flexible ties thus giving the roof com- 
plete freedom to expand longitudinally. 
The site is an old quarry filled in with 
various materials including im one part 
old tyres, which the pile tubes could not 
penetrate as they bounced off the rubber. 
The ground below the tyres and the layer 
of tyres, which occurs about 30 ft. below 
the surface, were consolidated down to the 
rock by injecting sand-cement grout, and 
cast-in-situ. piles were formed in the 
upper 30 ft. Similar consolidation was 
also applied at another part of the site 


where loose granite setts had been 
deposited among other rubbish. The 
length of the piles varies from 16 ft. to 
86 ft. The shorter piles are 15 in 
diameter and the longer 19 in. diameter 
A group of four or five piles is provided 
under each main column 

Ihe columns are trapezoidal, thereby 
providing a space in which rainwater 
pipes are embedded. A hinge is provided 
between the top of the column and the 
longitudinal beam to prevent bending 
moment being transferred to the column 
as the beam deflected when the shutter- 
ing was removed. The resulting exten- 
sion of the tensile reinforcement in the 
main beams, however, produces bending 
moments in the columns which are 
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Fig. 14..-Garage at Donnybrook: Reinforcement for Roof. 


allowed for in the design of the columns, 
and the position of the columns on the 
pile caps is determined so as to produce 
nearly equal load on each pile. The main 
beams are 6 ft. 2 in. deep and generally 
10 in. wide, but the width increases at 
each end to the width of the column so 
that the reinforcement is gently splayed 
out to pass the rainwater pipe. The 
reinforcement in the bottom of the beams 
comprises 24 1}-in. bars, which includes 
some extra bars to form splices at the 
butt joints provided in the long beams. 
The stirrups are } in. diameter and are at 


6-in. to 12-in. centres. The part of the 
rainwater pipe that passes through the 
hinged joint between the column and 
beam is a copper tube secured to the 
concrete on both sides of the hinge by 
brazed rings. The copper is ductile 
enough to take up any movement at the 
hinge. The gable walls are 6 in. thick and 
have a rib on the lower edge to weather 
the junction with the future enclosing 
walls. 

The slabs of the vaults are generally 
2} in. thick, splayed out to 5 in. for short 
distances at the springing, at the top-light 
trimmer beams, and at the junction with 
the gable walls. The struts across the 
light openings are 9 in. deep and 6 in. 
wide. The slabs of the vaults are rein- 
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Fig. 15.—-Garage at Donnybrook : Concreting the Roof. 


forced with five layers of reinforcement 
(Fig. 15). Circumferential bars 3} in 
diameter are provided in the bottom 
throughout the length of the arc and for 
a short distance in the top at the spring- 
ings and crown. Longitudinal bars } in 
diameter are provided between the ]-in. 
bars at the bottom and top of the slab, and 
}-in. diagonal bars at varying pitch are 
provided in the middle of the slab. The 
thickness of the bars when rigidly assem- 
bled is 13 in. and therefore a cover of 
4 in. of concrete can be provided at the 
top and bottom in the 2}-in. slab 

The beams were concreted in two opera 
tions, the first being the bottom part 
which contains a congestion of reinforce- 
ment. The mixture of the concrete in 
this part is 1: 14:3. Consolidation was 
by vibration The second stage was to 
concrete the remainder of the beam, 
where the mixture is 1: 2:4. The slabs 
of the vaults are of 1:14: 3 concrete 
containing } in. ballast aggregate. A 
thin layer of 1:14 cement-sand grout 


was first deposited on the shuttering and 
this was followed by the stiffer concrete 
(Fig. 15). The slab of each half-vault 
was concreted in one operation starting 
from both ends at the same time. The 
concrete was laid in annular strips each 
about 3 ft. wide, concreting of each strip 
starting from the crown and proceeding 
towards the springing. Movable s reeds, 
blocked off the shuttering, were used to 
give the correct thickness of slab 

The architects for the garage at Dx mny- 
brook are Mr. Michael Scott, F.R.I.A.L, 
and Mr. James Breman, M.R.I.AI. The 
consulting engineers for the design and 
supervision of the structural work of the 
omnibus station at Store Street and the 
garage at Donnybrook are Messrs. Ove 
Arup & Partners. The contractors for 
the piling at Donnybrook garage were 
Ihe Cementation Co. Ltd., and the con- 
tractors for the reinforced con rete work 
at the garage were Messrs. McNally & Co., 
Ltd., in collaboration with Messrs. Larsen 


& Nielsen A.S., of Copenhagen. 


* Design of Reinforced Concrete Members in accordance with the 
British Standard Code.”’ 


It is intended to continue the publication of articles in this series in our next 
number. 
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Flat Roofs Covered with Water. 


AN economical method of constructing 
flat concrete roofs of industrial, agricul- 
tural, and residential buildings, which 
has been adopted in France, is to keep 
the concrete slab permanently covered 
with water, which is retained by low 
concrete parapets. By this method it is 
claimed that asphalt or other waterproof 
layer is unnecessary, since contact with 
the water stabilises the concrete and con 
traction cracks are thereby prevented 
The water also acts as insulation, and 


other economies arise from the absence 
of slopes formed by screeding or otherwise, 
and the provision of only one down-pipe 


Fig. 2. 


for cleaning and overflow purposes. The 
accompanying illustrations show roofs 
treated in this manner. Fig. 2 is an 
ordinary flat roof of beam-and-slab con- 
struction. The main beams of the roof 
of the building in Fig. 1 are bowstring 
girders projecting above the roof slab. 
The depth of water required depends 
upon the climate, and in temperate 
climates would be about 1 ft. When 
low temperatures prevail for two or three 
weeks the water would freeze to a depth 
of, say, 9 in., but below the ice there 
would be water at 32 deg. F., and this 
would be the lowest temperature to 


Roofs Insulated with Water. 


Fig. 1.—Roof Insulated with Water. 
4 
i 
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which the roof would be subjected. The 
temperature of the surface of an ordinary 
roof exposed to air temperature which 1s 
for some length of time below freezing 
point, tends to approach this lower 
temperature. In hot weather the water 
keeps the roof cool, as the water becomes 
warm very slowly because evaporation 
tends to With an air 
temperature of, say, 120 deg. F. in the 
sun, the temperature of the water may 
reach 75 deg. | Thus the seasonal varia 
tion of temperature is lower than is the 
case with an ordinary roof [here is 
practically no diurnal variation in tem 
perature of rooms immediately below a 
slab covered with water 

[he insulating value of the water also 
prevents extremes of expansion and con 
traction of the concrete and therefore 
there 1s less hkelihood of cracks due to 
this cause and expansion and contraction 
in wet and dry weather respectively are 
also avoided. Snow and heavy rainfall 
are easily absorbed There is, however, 
a small increase in the dead load which 
the slab and supporting members have 
to support, but as this is uniformly 
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distributed, that is of equal intensity on all 
spans simultaneously, the effects may be 
less severe than those of a smaller live 
load 

It is important that the concrete be 
well made and deposited with spec ial 
care at construction joints, since leaks 
under a head of 12 in. of water may have 
disastrous results. Pure water should 
not be used because of its attack on the 
concrete. A little lime should be added 
to the water, when necessary, to ensure a 
Ph-value of about 6. It is recommended 
that the water should be run oft once a 
year and the roof cleaned with a broom 
and clean water In hot weather it may 
be necessary to maintain the depth of the 
water by adding water from a pipe and 
tap installed for the purpose rhe fire- 
resistant properties of water-covered 
roofs are self-evident 

The foregoing notes were contributed 
by Monsieur G. Haymann, Ing. C. des 
Mines, who has been responsible for many 
buildings with roofs treated in this way 
Fig. 2 shows the building of the Com- 
pagnie Electron Industrielle at Fouri- 
chambault. Fig 1 isa building at Nevers. 


224 pages, 164 illustrations. 


‘*‘PRESTRESSED CONCRETE’”’ 
By PROFESSOR G. MAGNEL 
Price 15s.; by post, /5s. 9d. (3.50 U.S. or Canadian dollars.) 


CONTENTS 


The Principle of Prestressed Concrete. 
Simply explained by comparative designs of 
reinforced concrete and prestressed concrete slab 
bridges. Beams made with precast elements are 
described Reasons for bending the cables are 
given 


Methods of Prestressing...lhe different 
methods in use and recommended are described 
and illustrated 


Statically-determinate Beams. Formule 
for the design of all types of prestressed beams 
A semi-graphical method for practical design 
Keams of constant and variable moment of inertia 
Heams subjected to bending moments of opposite 
signs or in two planes 
stresses at the ends of a beam 
examples 


Shearing stresses and 
I ully worked 
Notation based on British symbols 

Continuous Beams. Design of prestressed 
continuous beams of two and three spans 

Tests. Descriptions and results of tests of pre 
stressed beams up to 66 ft span, including tee 
beams. Deflections, stresses, and factors of safety 
fully discussed 


Creep of Steel and Concrete. Practical 
recommendations based on tests for allowing for 
the loss of prestress due to creep 
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Buckling during Prestressing .— | heoretica! 
and experunental verification of the fact that there 
is no risk of buckling of a slender prestressed 
member if the cables are in continuous contact 
with the member or if points of contact are 
sufficiently numerous 

Effect on Prestress of Time and Super- 
imposed Load.— The probable losses of prestress 
due to the shrinking of the concrete, combined 
with creep of the concrete and steel, and recom- 
mended coefficients to allow for these losses 
Effect of the superimposed load on beams in 
which the wires are free, grouted in, or bonded to 
the concrete. Stretching wires in pairs. Slipping 
of the wires. Deformation of the fixing devices. 

Permissible Stresses.— Recommendations for 
the stresses that can be safely induced in the steel 
and concrete during the operations of prestressing 
and loading 

Applications of Prestressed Concrete.— 
Railway and road bridges, footbridges, gantries, 
floors, roofs, hangars, silos, foundations, railway 
sleepers, pipes, and other works incorporating pre- 
stressed concrete are described and illustrated. 

Prestressed Precast Concrete.— Methods of 


making different classes of prestressed precast 
concrete products 
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The Steel Travelling Formwork shown here was designed and 
manufactured by our Special Shuttering Section to the require- 
ments of Messrs. john Mowlem & Co., Led. (General Contractors) 
and Messrs. Maunsell, Posford & Pavry (Consulting Engineers). 


Hlustrations showing 
Acrow Sceel Travel- 
ling Formwork for 
two reinforced 
concrete cooling- 
water culverts for 
the Shell Group. 


O., 


Note ACROW Steel 
PROPS supporting 
culvert walls during 
permanent setting 
period. 


For design and manufacture of Stee! Formwork for every type of structure, get in touch with 
ACROW (ENGINEERS) LTD. 


33, Catherine Place, London, $.W.1..... Victoria 0693 @ 130, Coventry Drive, Glasgow, E.! . Bridgeton 104! 
22-24, City Road, Bristol, 2............ Bristol 24595 Lupton Street, Hunslet, Leeds.........Leeds 76514 
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Three types of B.S.P. pling are shown above. 


LARSSEN STEEL SHEET PILING is designed for permanent 
retaining walls in docks and harbours, river bank protection, 
sea de ence works and other structures. it is equally suitable 
for cofferdams and as an aid to deep excavation. 

VIBRO PILES are cast in situ to the length required. The 
system of consolidation ensures that the piles are of full cross 
section and of dense compressed concrete. 

PRESTCORE PILES are built up in situ of pre-cast concrete 
units and are particularly suitable where headroom is limited 
and atsence of vibration essential. 

The specialised knowledge and experience of the B.S.P. technical 
stoff is freely available to all concerned with piling projects. 


THE BRITISH STEEL PILING CO. LTD. 
KINGS HOUSE, 10 HAYMARKET, LONDON, S.W.! 


Telephone: Abbey 10247 Telegrams: Pilingdom, Lesquare, London 
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PRESTRESSED BRIDGES IN YORKSHIRE, 


Prestressed Concrete Bridges in Yorkshire. 


THE reconstruction in prestressed con- 
crete of two road bridges over the Wors- 
borough goods branch of British Railways, 
Eastern Region, was recently completed 
in connection with the Manchester-Shef- 
field-Wath electrification scheme. The 
sites of the bridges are at Gilroyd Lane 
and Hound Hill Lane, near Barnsley. 
The reconstruction was necessary because 
the old bridges provided insufficient 


Fig. 1. 


for the overhead conductors 
The levels of the roads cannot be raised 
and the structural depth of the new work 
is therefore restricted It is for this 
reason that prestressed concrete beams 
are used, as the thickness of the new deck, 
which spans 27 ft., is only 18 in 

The old masonry abutments have been 
rebuilt to give greater lateral clearances 
for rail traff As considerable subsid 
ence of the ground is likely, the bridges 
are designed so that the decks can be 
jacked up when required to maintain 
their level. In the top of each masonry 
abutment three pockets are formed for 
the jacks, and the steel jacking beams, 


clearance 


March, 1950. 


encased in concrete, form a bearing for 
the deck. The deck of each bridge com- 
prises eighteen precast prestressed concrete 
beams 28 ft. 6 in. long. Each beam 
weighs about 25 cwt., and bears on steel 
plates on the jacking beams. The precast 
beams were erected by a 2-ton mobile 
crane (Fig. 1) which stood on the road 
leading to the bridge. The time taken 
to place each beam was about ten 


Erecting the Beams. 


minutes. It was not necessary to close 
the line while the bridges were being 
erected, although it was necessary to do 
so while the old masonry arches were 
being demolished. Temporary bridges 
were erected to carry road traffic during 
the reconstruction 

The beams are 158 in 
bottom and 7 in. at the top, and are 
14 in. deep. A description of the beams 
and of load tests made on a similar beam 
is given on page 52 of this journal for 
February, 1949. When the beams were 
in position, mild steel reinforcement was 
placed transversely across them and a 
cast-in-situ concrete slab 4 in. thick was 
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PRESTRESSED BRIDGES IN YORKSHIRE. (CONCRETE 


laid in a continuous operation to avoid The bridges were designed and con- 


construction joints. The composite struc- structed under the supervision of Mr. J. I. 

ture thus formed, and the permissibility Campbell, M.Inst.C.E., Civil Engineer, 

of small tensile stresses in the bottom Railway Executive, Eastern Region. t 
flange of the beams under the greatest The prestressed beams were made by &. 
working load, enabled the overall thick- Dow-Mac Products, Ltd., at their works ‘Bie 
ness of the deck to be small. Precast at Tallington, Lincs. The bridges were 

concrete parapet slabs were erected later. erected by Messrs. Wellerman Bros., 

The slab is covered with asphalt Ltd 


The Effect of Fire on Prestressed Concrete. 


SomME tests were made recently at Maas- by a Magnel-Blaton cable. During the 
: tricht, Belgium, to determine the resist test the beam carried its working load of 
7 ance to fire of concrete beams prestressed about 410 lb. per foot. The duration of 


with cables. A few previous tests on the fire was 3} hours and the greatest 
full-size beams made on the Continent temperature recorded on the bottom of 


c gave satisfactory results within the range the lower flange was 1590 deg. F. The 
of temperatures generally expected when greatest additional deflection during the 
considering the resistance to fire of struc- test was about } in., and the additional 


tures. The beam tested at Maastricht permanent deflection after the beam had 
had a span of 38 ft. and was prestressed cooled was negligible. 


The PNEUMATIC CONCRETOR 


= for lining - repairing 
and reconditioning 


Applies Concrete 


and similar materials 


to any surface. 


BOULDER EQUIPMENT LTD. 


18 HIGH STREET - 


TELEPHONE : 


BARNET - HERTS. 


BARNET 4/4! 
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The well-known Multiple system of STEEL SHUT- 
TERING for IN-SITU cast concrete construction 


A. A. BYRD & CO., LIMITED 


210, Terminal House, Grosvenor 


Gardens, London, S.W.1. 
"Phone : SLOane 5236 (2 lines). "Grams : Byrdicom, Phone, London. 
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STEEL REINFORCING BARS 


“Stribar ’’ Reinforcement is the backbone of multitudinous 


ferro-concrete structures. The “ Stribar’’ service of ready- 


for-use reinforcement, cut to length and if required, hooked 


and bent, is being maintained as far as present abnormal 


THE UNITED conditions permit. Deliveries from warehouse stocks in the 
ae London area cannot always be guaranteed, but by telephoning 
Sloane 4533 the latest position can always be ascertained. 


UNITED STRIP & BAR MILLS: THE ICKLES - SHEFFIELD 


Branch of The United Steel Companies Limited Telephcne : Sheffield 4/011 - Rotherham 5421 


LONDON : 8-1/0 Grosvenor Gardens, S.W.! Telephone : Sloane 4533 
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Tue stresses in simply-supported beams 
and eccentrically-loaded columns sub- 
jected to torsion, and recommendations 
for the design of such members, are the 
subject of two recent publications of the 
Division of Building Statics and Struc- 
tural Engineering of the Royal Institute 
of Technology, Stockholm. (‘ Combined 
Bending and Torsion of Simply-supported 
Beams of Bisymmetrical Cross Section,” 
by O. Petterson. Price 3.50 kroner. 
“ Torsional and Lateral Buckling of 
Eccentrically-compressed I- and Tee- 
Columns,” by H Nylander. Price 
3 kroner. Obtainable from the Institute.) 

In the former publication a non-linear 
theory of a common case of combined 
bending and torsion, namely, a simply 
supported bisymmetrical I-beam  sub- 
jected to an oblique eccentric load at the 
middle of the span (a problem encoun- 
tered in the design of crane girders), 1s 
derived 

The total stress in the longitudinal 
direction of the beam can be calculated 


BEAMS AND COLUMNS IN 


Beams and Columns Subjected to Twisting. 


TORSION. 


from the stresses due to bending in two 
planes and to torsion by including terms 
which require the angle of rotation ¢ to 
be known. The differential equation for 
¢ is solved for three cases, namely, an 
eccentric load parallel to the plane of 
maximum flexural rigidity, an oblique 
load passing through the centre of the 
cross section, and an oblique load applied 
at any point. The results are given in 
graphs from which the stresses can be 
calculated directly 

In the second publication it is recom- 
mended that eccentrically-compressed 
members of I- or tee-section in which the 
compressive force acts in the plane of the 
web should be designed so that the sum 
of the maximum stress due to compres- 
sion and bending in the plane of the 
bending moment and a torsional stress 1s 
less than the allowable stress. The 
torsional stress is calculated on the 
assumption that the eccentricities at the 
top and at the bottom of the member are 
equal. An equation for use when the 


COPPER 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


Telephone: FAiLsworth 1156-4 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 


STRIPS 
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MISCELLANEOUS. 


eccentricities are not equal gives an 
adjustment factor. Equations for the 
torsional stress are given for the cases 
when the compressive load acts on the 
Same of opposite side of the centre of 
twist as the centroid of the section, and 
involve the ratio of the yield-point stress 
to-the allowable stress 

Although the analyses in the two 
publications relate to members of homo 
geneous material and the application ts to 
steel beams, the theory could be extended 
to reinforced concrete members and 
especially to uncracked prestressed con- 
crete members 


A Large American Concrete Mixer. 


TILTING-DRUM concrete mixers of 6 cu. yd 
capacity are being manufactured by the 
L. Smith Co. Milwaukee, U.S.A 
These machines are said to be the largest 
concrete mixers yet made. They are 
operated by a 100-h.p electric motor and, 
as they are not mobile, they are suitable 
for ready-mixed concrete plants and 
central-mixing stations on large con- 
struction works 


CONCRETE 
YEAR-BOOK” 


1950 Edition. 1056 Pages 


The Encyclopedia of Concrete 
Edited by 
OSCAR FABER, 0.B.E., D.Sc., M.inst.C.E. 
and 
H. L. CHILDE 
Price 5s.9d. by post. |.30 dollars in N. America 


A HANDBOOK of information and 
data of everyday use to designers, 
builders and products makers. 

A complete DIRECTORY of the con- 
crete and allied industries in Britain. 

A CATALOGUE (illustrated) of the 


firms engaged in, and catering for, 
the concrete industry. 


A FEW COPIES STILL REMAIN 


Concrete Publications Ltd. 
14 Dartmouth Street, London, $.W.1, England 


TRIANCO LTD., Dept. 0.26, imber Court, East Molesey, Surrey. "Phone: EMBerbrook 3300 


MECHANISE YOUR PLANT 
BY INSTALLING 


TRIANCO 


BLOCK-MAKING 
MACHINES 
AND LATEST MECHANICAL DEVICES 


This machine is specifically designed for the 
mass production of SOLID BLOCKS and is 
capable of producing 300 blocks per hour, 
which are jolted, compressed and extruded 
automatically. 


Delivery from stock 
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Manufactured to the usual 
S.G.B. high quality standard. 
Invaluable to Plasterers, 
Painters, etc. for the job 
requiring an indoor scaffold— 
providing a good firm base 
for efficient workmanship. 


Quick and simple in erection, 
fitted with folding legs for 
easy storage. 


@ MADE IN THREE SIZES 


Closed Fully Extended 


SMALL 20 extending 30 
MEDIUM 30° so 
LARGE so adjustments so 


Piant Division : 


MITCHAM .. SURREY 
Telephone MITCHAM 3400 (18 lines) 
Telegrams : SCAFCO MITCHAM 


Branches at: ABERDEEN - BIRMINGHAM 
BOURNEMOUTH - BRIGHTON - BRISTOL 
CAMBRIDGE CARDIFF DOVER 
OUBLIN DUNDEE EDINBURGH 
EXETER GLASGOW HULL LEEDS 
LIVERPOOL MANCHESTER NEW.- 
CASTLE NOTTINGHAM OXFORD 
PLYMOUTH PORTSMOUTH 
SOUTHAMPTON STOKE-ON-TRENT 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 34. a word: mini- 
mum 7s. 6d. Sttuations Vacant, 4d.a 
word minimum tos. ; vacancies adver- 
tised ave vestricted to persons or employ- 
ments excepted from the provisions of the 
Control of Engagement Order, 1947. 
Other miscellaneous advertisements 4d. 
aword, 10s. minimum. Box number 1s 
extra. 


Advertisements must reach this office by 
the 25rd of the moath preceding pub 


SITUATIONS VACANT 


SITUATIONS VACANT Applications are invited by 
consulting engineers Westruinster for the following 


vacancies (1) Detailer designer, {goo per annum 2) 
Detailer, {700 to {740 per annun lumor detailer, 
45450 to (640 according to experience Applicants must 


be thoroughly experienced in work in reinforced concrete 
specialists’ office App 


ieations giving age and details 
of experience will be tre 


sted as nfidential Box 2342 
Concerts Constevetionat t4 Dart 
mouth Street, Westminster, 5.W.1 


SITUATION VACANT Experienced senior reinforced 


conerete designer required who is familiar with LC 


requirements and can undertake preliminary design and 
own production of detail drawings Some knowledge of 
civil engineering and structural steelwork desirable Varied 


interesting work in all engineering branches. London 
West Eadarea. Good prospects and salary with additional 
incentive bonus Advertiser's staff has beer tied of 
this advertisement Write, stating age, experienc: 
salary required, to Box C.C. 626, at 191 Gresham Ho 
London, { 


SITUATION VACANT Experienced reinforced concrete 
designer, preferably BSc. and/or AM.LC.1 required 
for Manchester office of a Lond firt f reinforced 

crete engineers and contractors Write, giving ful) details 
of experience and age, to the Mawacine Dieecror, Box 
C.C. sgq, at 1961 Gresham House, London, EA 


SITUATIONS VACANT Expenenced senior and junior 
reinforced concrete detailers required. Superannuation 
scheme. Apply with details of experience and salary 
required L. Krier & Co, 6 Lygon Place, 
Westminster, 5.W.1 


SITUATIONS VACANT Reinforced concrete designer 
detailers with not less than five years’ experience required 
tor South Africa, East Africa or Southern Rhodesia rite 
stating age, marital condition and experience. Salaries up 
to 1,200 per annum according to expenence Box 
“ A.B...” c/o 95 Bishopsgate, London, E.C.2. 


SITUATION VACANT. Manchester reinforced concrete 
engineers require designer well versed in competitive 
design. Salary up to (S800 per annum for the man with 
capability and experience ension scheme in operation. 
State age and relevant particulars to Box 2355, Concrere 
t4 Dartmouth Street, 
Westminster, 


SITUATION VACANT We are requiring a man who is 
thoroughly expenenced in the design of reinforced concrete 
structures He should bold a University degree and/or 
A.M. The vacancy occurs in our Glasgow design 
office. Write in confidence to the Managing Director 
Box 24963, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, Westminster, 5.W.1 


SITUATION VACANT. Men who are experienced in the 
design of reinforced comcrete structures and who hold a 
University degree and/or A.M.Inst.C.E. are invited to 
apply for a post we have vacant at our Manchester design 
oles Write, giving full details of experience and salary 
required, to the Secaxtary, Box 2364, Cowcretr 
Cowstauctional Dartmouth Street, 
Westminster, 5.W.1. 


SITUATIONS VACANT Experienced reinforced con- 
crete designers and detailers required in London, W.1, 
office. Five-day week Canteen. Write, stating experi- 
ence, etc, to Lrp., 43 
Upper Grosvenor Street, W.1 
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SITUATIONS VACANT. Draughtsmen, draughtsmen- 
detailers and design engineers with expenence of reinforced 
concrete structures are required by a large firm of reinforced 
conerete engineers in the Birmingham area. Write Box 
14 Dartmouth Street, Westminster, S.W.1. 


SITUATION VACANT. Required as service inspector an 
active structural or civil engineer who has had considerable 
experience in responsible supervising capacity in the 
erection of reinforced concrete structures, preferably with 
some design experience. Will be required to travel exten- 
sively in the British Isles, but must live in the London area 
Attributes required are agreeable personality, sound judg 
ment on erection problems, and able to write concise factual 
reports. Write, giving full details and salary required, to 
The Managing Director, Tue Trussen Concrete Steer 
Co., Lrp., 45-41 Lower Marsh, London, S.E.1 


SITUATION VACANT. Engineering draughtsman re- 
quired by London reinforced concrete engineers, to work 
under direction of senior designer draughtsman Applicant 
should be capable of preparing simple calculations, bending 
schedules, etc., and must be neat draughtsman. Write 
fully experience and salary required. Box 2467, Concerts 


AND 14 Dartmouth Street, 
Westminster, S.W.1 


SITUATION VACANT. Consulting engineers in N.W. 
London require a reliable draughtsman for reinforced con- 
crete work The position is 4 permanent one, and the 
highest possible salary will be paid dependent upon experi- 
ence and the ability to work with the minimum of super- 
vision. Write fully. Box 2368, Concrete anv Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, West- 
minster, S.W.1 


SITUATION VACANT. Technical sales representative, 
with wide contacts in building and civil engineering fields, 
required by a large modern firm of prestressed and precast 
concrete manufacturers. Experience in negotiations with 
consultants necessary. Apply, stating age, qualifications 
and terms expected Box 2360, Concrrte Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, West- 
minster, 5.W.1 


SITUATIONS VACANT. Civil 


engineering contractors, 
coveting wide range 


1 civil engineering and specialising in 
reinforced concrete, require designer-detailers and draughts- 
men for London office Apply, stating age, experience and 
salary required. Box 2370, Concrete axp Constrvuc- 


TIONAL EwGtnerninG, 14 Dartmouth Street, Westminster, 


SITUATION VACANT Designer-dranughtsman required 
for oki established London firm of reinforced concrete 
engineers. Write fully experier and salary required to 


Box 2371, Concerrrr ann ConsTRUCTIONAL ENGINEERING 
t4 Dartmouth Street, Westminster, S.W.1 


SITUATION VACANT laker-off required for London 
head office of reinforced concrete engineers. Write fully 
experience and salary t ured Box 2372, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING 14 Dartmouth Street, 
Westminster, 5.W.1 


THE TRUSSED CONCRETE STEEL CO. 
LTD., REINFORCED CONCRETE ENGI- 
NEERS AND CONTRACTORS, invite 
applications for the following positions on their 
permanent staff 


a) Engineérs for the Design Office. 

6) Detailers and Draughtsmen for the Design 
Office 

¢) Engineers for the Construction Department. 


Wide experience—all types of reinforced con- 
crete work 


All” positions are progressive and pensionable, 
and vacancies occur in London, Birmingham, Man- 
chester and Glasgow. Five-day week. Salary 
according to experience and ability. Details of 
training, experience, and salary expected should 
be sent to Truscon House, 35/41, Lower Marsh, 
London, S.E.1 (adjacent to Waterloo Station). 
All replies will be treated as confidential 
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SITUATION VACANT. Reinforced concrete designer 
with wide experience in all types of reinforced concrete 
structures required for project section of a London firm of 
frenforced concrete engineers Salary up to {goo per 
annum. Write, gving full details of experience, training 
and age. Applications will be treated in confidence. Box 
2373, Concerts axp 
14 Dartmouth Street, Westminster, 5.W.1 

SITUATION VACANT. Well-known 


conctete specialists require a young et 


company of precast 
mnerr either quah 
fed or about to qualify Must be capable of being respon 
sible for structural calculations and preferably have a 
knowledge of prestressed concrete The vacancy provides 
an excellent opportunity for a keen young engineer with 
initiative and capable of assuming further responsibilities 
after a short period. State age, qualification, full details 
of experience in chronological order and salary required to 
Box 665 o Waiter Jupp, Lro., 47 Gresham Street, 
London, E.C.2 

SITUATION VACANT. Designer<iraughtsman experi 
enced in reinforced concrete for buildings, structures, 
foundations for equipment. Pension scheme, five-day 
week. Write in confidence, stating age, experience and 
salary required, to Exncinene, E. B. Bapcer & Sons 
G.B.), Lro., 40 Parkgate Road, Battersea, 5.W.11 
SITUATIONS VACANT. Kequired by old-established 
British company in Pakistan and India, reinforced concrete 
designing and construction engineers, surveyors and 


accountants Designers must have expernence design of 
bridges, overhead water tanks, buildings, et Expenence 
in thin shell roofs and prestressed concrete a considerable 
advantage Excellent prospects, good pay, three-year 


contract and leave offered to mght men. Keply, giving full 
details, academic qualifications, experience, age, whether 
single or married, and minimum salary expected. Box 
2374, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dertmouth Street, Westminster, 5.W.1 
SITUATION VACANT Consulting engineers, West 
minster, require the services of an experienced senior 
reinforced concrete designer-detailer for their permanent 
staff in London Please write, stating age, experience, 
present position and salary required, to ScoTTAND Witsow, 
47 Victoria Street, Londen, 5.W.1. 
SITUATION VACANT. Foreman to take charge of 
experimental work on precast concrete. Prepared to 
travel, capable of working along defined lines and using 
own initiative. Permanent post to suitable applicant with 
experience and background to give weight to opinion and 
judgment. Wage up to {10 per week depending on experi- 
ence Box 2374 ConceeTe AND CONSTRUCTIONAL 
EwGixeeetne, 14 Dartmouth Street, Westminster, 5.W.1 
SITMUATIONS VACANT Reinforced concrete engineers 
in Bristol require experienced designer-detailers. Give full 
rticulars of previous experience and salary required 
Box 2375, CONCRETE AND CONSTRUCTIONAL ENGINERRING, 
t4 Dartmouth Street, Westminster, S.W.1 
SITUATION VACANT. Construction engineer required, 
familiar with taking-off quantities and estimating costs of 
grading, gravelling, concrete and asphalt paving, road work, 
culverts and allied work, and heavy construction generally 
We would be willing to pay a salary commensurate with 
ability t wn willing to come to Canada and work in 
Montreal. Keplies should state full particulars of past 
experience and name of employers, together with Pr reonal 
history Box C.E.706, at 191 Gresham House, London, 
EC.2 


SITUATIONS WANTED 

PART-TIME WORK Structural engineer is able to 
undertake part time work at home for consulting engineers 
or contractors. Design and detailing of all types of 
reinforced concrete structures. Write giving details of 
requirements Hox 2477, CONCRETE AND CONSTRUCTIONAL 
14 Dartmouth Street, Westminster, 5.W.1. 
SITUATION WANTED Technical =representative- 
designer draughtsman. Active young engineer desires 
position, preferably on sales staff. Experience includes 
drawing office routine and site supervision. Willing to 
continue on the drawing board at first. Box 2376, Con- 
CRETE aND ConsTRUCTIONAL 14 Dartmouth 
Street, Westminster, 5.W.1 


CEMENT GUN 


The E. J. Morgan Cement Gun for roughcasting, rendering, 
etc., has no equal. Brochure free. Tux E. J. Moncan 
Cemesxt Guw Co., Wooburn Green, Bucks 


March, 1950. 
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Prevention of Corrosion of 
Reinforcement. 


Ir is stated by Mr. A. K. Datta in the 
Journal of the Association of Engineers 
(India) that rusting of reinforcement bars 
embedded in cement and lime mortars 
and in concrete is prevalent in the moist 
climate of Bengal. The corrosion occurs 
particularly in roof slabs, and also in 
reinforced brickwork. Prevention of this 
defect by increasing the cover of concrete 
over the bars or by increasing the cement 
content of the concrete would be costly. 
A method devised to prevent corrosion is 
to coat the steel bars with a paint com- 
posed of 1 part (by volume) of bituminous 
paint and 14 parts of cement. The 
painted bars are then dusted with cement 
to provide a bond with the concrete. 


Change of Address. 


The office of Messrs. Ove Arup & 
Partners has been removed to 8 Fitzroy 
Street, London, W.1 (telephone, Lang- 


ham 7781). 


The offices and works of Cement & 
Steel, Ltd., are now at Second Avenue, 
Chatham. 


for 100°|, 
WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. 


DEPTFORD Tel. TiDewsy {486-7 LONDON, 


SEND FOR 
DETAILS 


Specialities Allied to— 

CONCRETE & BUILDING PRODUCTS 

including Accelerators, RKetarders, Hardeners, 

Waterproofers, Oilproofers, Cement Paints, etc. 

Por full particulars please write: 

ALLIED BUILDING COMMODITIES — 
LITTLE ROYD, HUDDERSFIELD. 
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MISCELLANEOUS. 


Conversion Factors. 


An addendum to British Standard No 
350 (1944), “ Conversion Factors and 
Tables ’, has recently been issued and 
includes definitions of French units of 
force (sthene), pressure (pieze), and heat 
(thermic), and of the metric carat, the 
legal measure in Great Britain. Addi- 
tional data of interest to civil and struc- 
tural engineers include the conversion of 
cubic metres to acre-feet, and pounds 
per square foot to kilograms per square 
metre, and conversion factors relating to 
atmospheric pressure, thermal conduc 

tivity, conductance and flow, and traffx 
units The table of linear measure 
(British to metric units) has been ex- 
tended to 1000 ft., and examples are 
given showing how the use of the tables 
can be extended An index to the data 
in the Standard and addendum 1s a use- 
ful addition The addendum is issued 
by the British Standards Institution 
{Price 2s.) 


Patent Relating to Reinforced 
Concrete Columns. 


No. §91,431 Lee, DH May 1O45 
Reinforced concrete columns (A, B) are 
interconnected by the engagement of 
axially-disposed metal tubes (C, H) pro 
jecting from their ends, and the column 
reinforcement bars (E, k') extend into the 


jointing space around the tubes The 


tubes may be a sliding fit or have a 
bayonet clip, set screws, or screw threads 
and each be secured to a metal plate (D, G 
forming the end of the precast concrete 
members the main reinforcing bars 
(E, F) may pass through holes in the 
plates and overlap or be bent to be con 
creted into an adjacent beam The gap 
between the columns, which may accom 
modate reinforcement from one or more 
beams, is subsequently concreted The 
tubes may be apertured to permit welding 
of the tubes or pressure grouting 
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QUICK to REPAY 


INITIAL 
OUTLAY 


Continuous 
OUTPUT 
20 /30 
cu. yds. 
per DAY. 


All gears 


JOHNSON MIXRITE” 


5/3, Concrete Mixer 


Completely enclosed al! steei machine cut internal gear 
and pinion (inspection cover). Non-rusting hand wheel. 
Fully accessible engine housing. Power unit, Petter 
air-cooled, or Lister water-cooled. Diesel radiator cooled. 
Electric motor drive if required 
Weight, 9} cwt. Width, 2 ft. 8 in 
$ ft. 2in. tos ft.6in. Discharge, 2 ft. 6 in 

Easy loading and Pew Mixing Drum (heavy 
cast iron base, heavy gauge cone) pivots through 360 deg. 
Mobije model “ MIX RITE" Trailer type also available. 
Write for Folder MX /24 


Length, 6 ft. Height, 


VERTICAL VIBRATION 


Cruciform table-top design ensures 
equal vibration over the entire area. 


ZERO-SLUMP MIXES efficiently consolidated 
JOHNSON “MAXIBRATER” 


Accommodates any precast work up to ro-ft lengths. 
Let us know your problems ' 

A LEADING FIRM OF CONTRACTORS AND PRE- 

CASI CONCRETE MANUFACTURERS IN THE 

MIDLANDS HAS OBTAINED THI POLLOWING 

RESULTS WITH OUR MAXIBRATER”™ VIBRAT 
ING TABLES 

5,458 Ib. per square inch 

Ib.), in weekly tests 


Write for Folder X /24 
TERMS CAN BE ARRANGED 


W ite details of our 

CONCRETE IBRAT- 
C. H. JOHNSON | 
Internal vibrators, Plat- 
form vibratora, etc. 


(Machinery) LTD. C. JOHNSON (Mach- 


imery) Let, MX/X/94 
Read, Stockport 


For further details and full technical 
our neares Tepreseniative 
Leadon HOL. 1750 Bristol: Lalegate 277 New astie-on- 
Tyme 33610. Glasgow: Central 2244. Yorks : Guiseley 872. 
Lanes... Gatley 4404 


March, 1950. 
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COAL FOR CEMENT — CEMENT FOR COAL 


The two are interdependent. Every ton of coment produced requires nearly 
8 cwt. of coal, but every colliery demands cement for constructional work above 
and below ground. Thousands of tons of Blue Circle cement are being used to 
modernise Britain's collieries and develop new coalfields, thus assisting in the task 
of increasing Britain's coal produc- 
tion and dollar-earning capacity. 


= 
: 
RAW MATERIALS FOR BRITAIN’S RECOVERY 
; abroad because of their con- New | 
sistent high quality. cA 
THE CEMENT MARKETING CO. LTD. PORTLAND SOUSE, TOTHILL 8T.. LONDON. 5.7. 


FRED MITCHELL SON 


LIMITED 


RIVER PLACE: CITY ROAD: MANCHESTER 
Telephore.+ Central 


AND 


57 VICTORIA STREET-WESTMINSTER: LONDON 5S-WI 


Telephone- Abbey 7/03 
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